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Am fully perſwaded, you will much rejoyce to ſee that Exqui- 

fice ſearcher-of:Nature, the Illuftrious Robert Boyle, © come a- 
* "broad again, as knowing” he never does. ſo, bur when richly 
furniſht with very Inſtrutive and Uſeful matter. He preſents 
you here with a Treatiſe 0: New Obſervations and Experiments, tit 
order toan Experimental Fiſtory of Cold. This is the Body of che 
Book, bur ir comes accompanied with ſome Preltmmaries, and 
an Appendix, . whereof the former contains New Thermometrical 
Experiments and Thoughts , 'the latter an Exercitation abour the 


Dottrine of Antiperiſtaſis, followed with a ſhort Examen of Mr. 


Hobs's Dotrine, touching-Cold. From all which ir will more and 
mare become manifeſt, with whar ſpirit ' and care this Excellent 
Perſon advanceth real Phitgfophy, with what exa&neſs he purſa- 
eth his Engagement therein, and how great caution he uſerh, rhat 
nothing may ſlice into the Philoſophical ſtore, that may prove 
prejudicial tothe Axioms and Theories bereafter perhaps to be 
deduc'd frotn thence. SEA , | 
Haviag thus ſhortly given you my fenſe of the ſubſtance of 
this Confiderable Treatiſe, I am now to advertiſe you of oneor 


twocircumſtances , .neceſſary to be taken notice of in irs pet-' 


lah; ; 2:96:29 £00k 1 
; One:is, that the: Noble Author being at Oxford, when the Book 
was Prinred.at London, he hopes the Reader will not impure to 
him.the Errors of the Preſs, which yet he is perſwaded will not 
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ſince given to be tranſcribed to one, w 


be many- and out of which muſt be excepted a Blank or two, oc- 
cafion'd by this, Thar rhe Authors Papers being near 1wo years 
e giv hot Skill in writing was 
much greater, than (as ir afterwards appear'd) his knowledg of 
what was, or was nor good ſenſe, or true Engiiths this perſon” 
ſuddenly going for Africk before the Tranſcript had been ex- 
amin'd, and not taking care to leave all the firſt Copy, the Au-. . 
thor found, beſides ſeveral Blanks, thar he filled up our of his 
Memory, or by repeating the Experiments, they belonged to) 
one or two, where he was.not able to repair the Copiſts omiſh. 
ons: And-beſides unexpectedly met with very many Paſſagesſo. 
miſerably handled, that by putting him to the trouble of writing 
almoſt a New Book, when'part of this was already inthe Preſs, it 
much retarded the. Publicatien of gbat,. which now ccmes forth. - 
© Theother is,, That, whereas in the Preface fome'paſſages are 
ſopenned, as to ſuppoſe. the Book to be publiſhed early in the 
Winter, the Reader is to be advertis'd, That the forwer patt of 
the Preface was ſenra good while ſince to the Preſs, though the 
latter, however then writren out, was bindred from accompany- 
ing it, by ſome hopes of. the Authors to. gain" by delay an oppor- 
unity (he miſſed of) to perfect an Experiment he-was deſirous to. 
inſert; and thar, when the Froſt began, which was late in the: 
ſeaſon, the Co'dneſs did within a while arrive atthat degree, 
tharby its operarion upon. the-moiſten'd-paper,. it :long puta ſtop- 
to the Proceedings of the Prefs. -. But the Author, -that he might 
neither be quite defeated of his aim, nor diſappoint the Curious 
of their ExpeRtation, didin rhe firſt or ſecond week of the Froſt,. 
which was about the end of the year 1664. preſent-the:Reyal Socte- 
ty with divers Copies of the ſtory of Cold, though: the Book were : 


- not then quite printed; off. And theſe Books being ſo near fi- 


niſh'd, that of 21. Sections, whereof the H:/tory of Cold confiſts, ' 
the Preſs had then reach'd to about the 19, and 1 had the 20. in 
my hands to ſupply ir, when the weather ſhould permit; the. 
Author hop'd, that by ſeaſonably communicating ſo much of his 


intended Treatiſe to ſo many of che Yirtuo/f, that were —_— 
| 37 - lieſt 


lieſt tomakeuſe of it, he had pretty well provi ded againſt the Pre- 
judice , that might otherwiſe accrue from the ſlowneſs of the 
Preſs, and therefore allow'd himſelf to ſubjoyn to the H7:/ftory,the 
diſcourſe of Antiperiſtaſis, and the Examen of Mr. Hobs's Doctrine 
* as belonging to the ſame ſubjet: And , —_ F 
finding the froſty weather ro continue la- [,74 M7 1145, ane oi 
ter , than was expected ( which had he ing this ſubje&, becauſe it only 
foreſeen, before his Hiſtory was printed 97% that Wind is the cauſe of 
off, ir would have given him opportuni- 

ty of Enlargements ) he hopes the Publication may not be yet 
t0o late for diligent Readers, to make ſome uſe of the ſeaſon for 
examining his Experiments, or trying ſome of the New ones, 


| thoſe may ſuggeſt. And therefore for the quicker diſpatchof the 


Book, he purpoſely omits, and reſerves for ancther occaſion, be- 
ſides the papers that he hath not yer given me, ſome that I have 
already in my hands. And'tis I preſume, for the ſame reaſon, that 
he forbears to publiſh, what he long fince writ about the Or:grne of 
Forms and Qualities, in a ſmall Tra, which he had thoughts of 
ſending forth in the company of the enſuing Hi/tory, as a Diſ- 

courſe fit ro be an Introdudtion as well to That,as to his Hiſtori= 
cal writings about Colours and ſome other Qualities. 

This is all the Advertiſement I had to give you. And ſeeing 
it would be altogether impertinent, for me to take any pains, or 
ro uſe any Art ro yrocure a Guſt for a Book, compoſed by Mr, 
Boyle, 1 have no more to ſay , but that the Author being ſo Ge- 


Nerous aSto oblige Fortrain Nations as well as his Own, has al- 


ready taken care of having it put into Latine, Farewel. 


Londovu, March 10, 
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_ THE AUTHORS 
I -REFACE 


INTRODUCTORY 


are either very delightful for their ſurprijing prettineſs, or very 
conſiderable for their immediate uſe, that mſtead of adnurings 
that any of my friends ſhould wonder at my having been induc'd to 
write of ſuch a Theme, I freely confeſs, that I have been ſometimes 
tempted to wonder at it-my ſelf 5 and therefore I think my ſelf obhig'd to 
give my Readers an account of theſe three things, Why 1 thought fit 
ta write of Cold at all ? For what Reaſons 1 have treated of it after | 
the manner to be met with in the enſuing Book 7 ' And, Why I venture - 
my unfimſhed Collettions about it, abroad ſoſoon ©. 
I. To ſatisfie the firſt of theſe Queries, T have ſeveral things to ſay, 
And. firſt, That the ſubjeft I have choſen s very noble, and impor- 
tant 3 for ſince heatha's ſo general an Intereſt in the Productions of Na- 
= tures Phxnomena, that (motion excepted, of which it is a kind) there . 
* ws ſcarceanything in Nature, whoſe Efficacy 1s ſo great, andſo diffus'd, 
*. tt. ſeems not likely, that its Antagoniſt, Cold, ſhould be a deſpicable 
* Quality. And certainly Cold, and Heat, eſpecially when employed by 
* Turns, are thetwo Do Inſtruments by which Nature performs ſo ma- 
ny of her operations here below, that our great Verulam did not ſpeak. 
'® rnconſiderately, when he called Heat the Right-hand of Nature, and 
= - Cold her Left And thoughin our temperate Clhmate the Effects of Cold 
: ſeem not tobeveryremarkable,. yet beſides that in more Northern Regt« 
; ons theyare oftentimes ſtupendous, the Nature of that © uality muſt 
= mecas be very well norch our conſidering if it were but for the Power 


C Old irſo barren a ſubjeR, and affords ſo few Experiments, that 


it has tomoderate and check the Operations of Heat, upon which account 
alone, if there wereno other, it may be looked upon as ſo coniſiderable a 
Quality,that even leſſer Diſcoveries about it may both be acceptable and 


rove uſeful. 


In the next place T ſhall repreſent» that notwithſtanding Colds being ſo 


zmportant aſubjeb, it has hitherto been almoſ# totally neglefted, "For I 


remember not, that any of the Claſſick, Authgrg, I am acquainted with , 
have ſaid any thing of it thar is conſiderable.T hey do indeed generalytreat 
of it, as one of the four firſt , Qualities. - But that which they are wont to 
ſay,amounts to little more,than that 'tis a Quality that does congre- 
gare both things of like, and unlike nature. T he Vnſatisfattorineſs 
of which vulgar definetion, 1 had fome years ago an. occaſion to manifeſt 
(in another treatiſe,the Sceptical Chymiſt ) And having given us this n= 
conſiderate Deſcription of C old,they commonly take leave of the [1 ubjeft, as 
if ut deſerved no further handling than «ould be affarded'itinafew Lines, 
whereinindeed they (ay too much about zt, but net enough. nd even 
among other IiW/riters of Bodies of Natural Philoſophy, or of the Doftrine 


of Meteors it ſelf, the Reader will find, how little of true and pertinent. 


has been contributed to the enſuung Aiſtory of Cold. And though a- 
mong the Vulgar, and the Writers that. adopt their Traditions without 
examining them, I find ſome few particulars deltvered, _— Cold ; 
yet ſome Lj them are ſo untrue» and others ſo uncertain, that they have 
furniſhed me with little elſe, than the neceſſity of Queſtioning, or of diſ- 
proving them:ſo that when I conſidered all theſe things, I could not but 
take notice, that very little hath hitherto been ſaid of Cold,by thoſe School- 
men, and other Writers, (that T have yet met with) who have profeſſed- 
ly, (though but perfunttorily, and, as it were, incadentally ) treated of it. 
But yet inſtead of thinking it a Diſcouragement, that ſo many Learned 
Men, to whom that Quality could not but be obvious, and to whom it was 
as familiar as to me, had in ſomany Ages ſaid little or nothing of it to 
the purpoſe, 3 1 found this very thing an invitation to my attempt, that I 
might in ſome meaſure repair the Oniſſuns of Mankinds Curioſity to- 
wards a ſubjett ſo conſiderable, and ſo diffuſed, by trying what I could do 
tonard founding the Hiſtory of a 9uality, which has been hitherto ſo 


neglefed, as if all men judged it either unworthy of being cultivated, or 


vncapable to be improved, Ano- 


xr 


Introductory, 


Another inducement to me was, that having ſix or ſeven years ago 
written ſome Traits ( though I have not ſince had opportunity to publijh 
F them )in order to the Hiſtory of Heat and Flame 5 4 (eomed the mare 
Z proper for me to treat of the contrary quality, Cold, ſince according to the 
® Kknownrule, Contronted Oppoſites give themſelves a mutual filuf- 
2 tration. And another inducement of almoſt the ſame Nature,was af< 
+ forded me by remembring, that whereas Cold inits higher degrees, is 
= wont tobe communicated to us by the Atr, (whenceſoever the Air has it) 
= andT have onſeveral occaſions been obliged to treat of atvers Properties 
= of the Arr, as of its weight and ſpring (inmy Phyfico-Mechanical 
# Treatiſe) of the ſeveral ſtrengths of that ſpring, in proportion to the de- 
2 grees of the airs Condenſation , the Experiments of which, reduced 
2 znto Tables , were firſt publiſhed (and for ought 7 yet know made) b 
= 75 (inthe defence of that Book againſt Franciſcus Linus, Chapter t 
2 fifth of that Treatiſe) and of divers other Qualities of the arr m ſeve- 
': ral paſſages of our other writings ,which twere now ſuperfluous to take 
"2 noticeof 5 allthis madett appear conventent enough, that among other 
. © Attributes of the Air, which we either have had, or expe& to have 
= occaſionto treat of , ſo eminent and diffuſed a one as its Coldneſs,/hould 
 _ + not be left untouched by the ſame Pen. 


; © But thouphneither any, nor all theſe inducements had been ſufficient to 
> _ engage me todraw together , and recrut my Obſervations concerning 
- + Cold, there was another ,. that could not miſs of prevailing, The Com+- 
£ = mand of the Royal. Scciety, impoſed on me in ſuch a way , that I 
- *- thought, it would leſ\misbecome me to obey it unskilfully, than not at all, 


- Eſpecially ſince from ſo 1\luſtrious a Company (where 1 have the Flap- 
*! peneſ's not to be hated) I may in my endeavours to obey and ſerve them, 
= hope to find my failings both pardoned, and made Occaſions of diſcove- 
| 3 4 ng the truths, I aimed at. | | 
* I. After this Account of the Motives that induced meto reſolve to 
- draw together the Notes T had on ſeveral occaſions ſet down, about the 
;- —Pheznomena of Cold, it may be now expetted.that 1 render ſome.reaſon, 
lo why I have thus aigeſted them, and why 1 have not written the fol- 
Jowing Treatiſe in 4 more accurate way. 
Firſithenl readily acknowledge, that the Method is nat exatt, N, m 
that 


The Preface 


that it 45 leſs ſo than the Scheme of heads of Inquiry,that I drew up ts ©; 
give-my ſelf a general Proſpect of theſubjett 1 was to handle. But when TI 
had conjidered, how comprehenſtoe a bheme I had pitched upon, and how 
much more comprehenſtue , future diſcoveries and hints might make its ©: 
| T thought it altogether unado1/able for me, that had no more time, nor | 
no more opportunity than Thad, when I began to compile the following * 
Hiſtory, to engage my ſelf to a method, according to whith I was not per- * 
haps able to treat of any one of the principal parts of the deſigned Hiſto- * 
ry. And yet on the other fide, being unwilling to huddle my Experi- | 
ments conf ealy together, I thought it an j# amagnh that might in great -* 
part decline both thoſe Inconvemencies, to draw up a company of compre- 
henfrve Titles, under which might commodiouſly be ranged moſt of the © 
Particulars T had obſerved, oo/rvind thoſe few, that were not. ſo eaſily 
referable to any of thoſe, to be thrown at laſt into a Settion by themſelves. * 
And this I the rather did, becaufe I would not, by a Confinement to a © 
ſtrift method, diſcourage others from continuing the Hiſtory, by ad- © 
ding new Titles to thoſe 2.1. T have treated of as well as by inſerting other 
Experiments or Obſervations -in any, of them. ' | | 


'' That the Settions or Titles are very unequal, wilt not, 1 preſume, be 
much blamed by them, that conſider, that my Deſign being to ſet down * 
Matters of” Fatt, not write a complete and regular Treats , the lenpth 
of each Settion was to be determined not by its Proportion, to that which 
went before it or followed after at , but by the number and condition of - 
the Particulars that were to compoſe it.” And 1 thought it much more 
pardonable, that any of the Settions ſhould be diſproportionately ſhort, | 
than lengthened either by untruths or by impertinencies, | 
. Some ofthe accounts will probably to ſome Readers appear too prolix ; © 
and 1 ccu'd very eafily, as well as willingly, have prevented that objec» 
ton, if I had not more conſulted the [cope of the Book , than the eaſe or * 
Reputation of the Writer. But my deſign being, not only to gratifie ſome * 
Readers, but to aſſiſt others to proſecute the work I had begun, as the Ex- * 
periments are maſt of them new , and many of them tried by methods 
hatherto. unpraftiſed ; 1 conceived my ſelf obliged to ſet down ſomewhat. 
circumſtantially, not only the Events, but the manner of my Trials, that *- 
1 might at once, both the better ſatisfie the ſcrupulous, and be fan F 3 
thoſe 
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Fee thoſe, who are pleaſed to think, that «ſometphatc.aſſidueu 
tion with Nature, may have giuen me ſome little faculty.in 
-periments,and the wates of making them, above thiſe that 'have'beericon- 


Jntrodufidry, 
thoſe that would examine. or repeat ſuch Experiments ,, and. alſo gra Y 
ous Connerſe- 
Aeoifing. Ex» 


w 


verſant only with Books and Notions, And in ſome of. the following Tri- 
als I was the more induced to ſet down all-the' pringpal circumſtances .. 


| becauſe, that being not to b8-made, my the " of ' Glaſſes chilfully foa- 


ped, and Her metacally ſealed, and, ot r- If TUMENTS. and:Operatiour, 
that require more tools, and more of manual Dexterity, than every inge> 
nious Man us Maſter of5 tis very likely that-maſt Keaders will not be 
able, or perhaps willing, to reiterate ſuch Trials, and therefore will be 
glad to find them ſo delivered, ax that w may withaut:tod muchaanger 
acquieſce in themaas being made with Diligence. ,-as well as Faithfulneſs. 
The latter of which Qualities will, I preſume, be allowed me, as well 
nipon the account of the plain and ſimple way, wherein matters of fabt 
are delivered inthe following Book, as.uþon the [core of the Tejtimomes, 
that even Adverſaries, as well as others, have thought fit to:give to the 
Hiſtorical part of-my former 'Treatiſes. And-(to intimate'That.on this 
««' a/ron ) this ſtritt Fidelity to Truth I ſcruple not-to own , though per- 
haps it may be attended with an inconvemence in- point of Reputation , 
that writers of leſs Yeracity are leſs expoſed ta. For 1 have found by Ex- - 
perzence , that ſome'Men , wha probably would not. mention the Expert- 
ments of moſt others, without veuching their Authors, for: fear of loſing 
their own credit, in caſe the thing related ſhould not prove true 5 have, 
without taking the leaſt notice of me » made uſe of ſuch Experiments of 
mine , 4s I have ſtrong motrves to think, they never made nor ſaw, only 
becauſe they had been related by one, after whom they thought they ele 
without a hazard of their credit deliver any Matter of Fatt. And 
the liberty that ſome have allowed themſelves in adopting my Communi- 
cations ( ſuch as they are) 1s notorious enough to have been publickly com- 


plained of more than once , by Peiſons that are meer ſtrangers tome, 
| But though I had not the Probability , which the Notice , that begins 


zo be taken of. it , ſeems to give me , of having ſome Juſtice done me: 
yet Veractty 45 a Quality that does , 1 think, ſo well became a Chriſtian \ * 


"mentioned any 1 thoug 


' The '-Preface 


and a writersf Natural Hiſtory ;; that Thad much rather undergo any 
' Diſadvantage , Pmay be Bo tofar it, than decline the Prattiſe of © 


4. "But torttutn'totbe following Hiſtory,” oO 
I confeſs the Prolixity of ſome paſſages of our Fiſtory 1 increaſed 
=_ tranſitions , excuſes," and ſuſpittons that are made uſe of 'in them 5. 

1 confeſs. too; That if this way of wreting be a fault, it 


- was not'always cauſed byinadoertency, "For as to what us [aid to con» 


. nef} the portrof our Cn or excuſe the not proſecuting of 


thus or that . partecular Trial,” the heedful- Reader may oftentimes per= 
ceetue that they containin them, though not perhaps conſpicuouſly, ether 
-hautzans, or advertifements jor hints , not imperteinent to my main ſcope, 

and improvable by an attentive Peruſer.” And as for the ſuſpitions and; 
ſeraples ta which now'and then 'F may ſeem to have tog long indulg'd\, T 
' had tw or three indicementst6. invite me to what I did; For the men- 

#z0n rn every Reader was not {0 likely to hight upon, might 
more conduce , thanat firſt one would think', ' to the main defjon of my 
' Book, which was to. begin, and promote the natural Hiſtary of Cold, 

fince« theſe. fuſpitions about the «cauſes and ſtruples about other things » 
relating to our Experiments, may probably produce , nat only new rea- 

fonings and Inquiries; but new Trials to clear the difficulties and deter-- 
- mene the doubts. Beſides 'T thought it not amiſs to take ſuch occaſions 
- to make. lome Readers ſenſible; that ta make indulutable inferences even 

from certain Experiments, \u not near {0 eaſie a work, as many are 
pleaſed. to imagine, And whereas I'\ was not without inducements to 

think , that ſome Critical and Sagacious Readers, will not only excuſe my 

having taken —_ {o manyſcruples , but wiſh I had moved more on 
ſome occaſions. and. _ ſome” incertain caſes > where T have not 
| ht it might invite ſuch Jealous Readers to thinks. 
that I foreſaw atvers little difficulties and ſcruples,. that might be moved 
#n ſeveral caſes , where T have not expreſly. taken notice of them , either- 
becauſe I judged them eafre enough to be anſwered without my help , or 
becauſe the things . themſelves were not conſiderable enough to deſerve a 
tong or ſollicitous diſcourſe to clear them , eſpecially from aWriter, that 


being often tir'd lumſelf in examining ſuch Niceties » was afraid be 


—frould 


7; 
ek. 
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Iotrodacoty. 


*  Jhould tno much tire the Generality of bus . Readers , if he ſhanld too fre- 
$ ly inſiſt upon them. 
= guently anfiſt upon them 


If it be objefted, that notwithſtanding ſome things.are ſet dnp 


T yet other Experiments that mizbt properly ve referred to ſome of the T i=. 


tles I handle,are'wholely onutteds I anſ wers that this were indeed a fault 
s Titles, but not tn me, who: do. not at.all pretend to 
ſay under each head all that may be pertinently referred to it, ( for that 
may probably be a great-deal more than yet come'tarly knowledge) but 


in ones that ſhould —_ to write full and accurate Diſcourſes of the = 
7 ſub JJecks propoſed mn hi 


' only thoſe Particulars, that myſelf have tried or abſerued » or at leaf 


have received upon credible Teſtimony. And perhaps ſome amends may be 


* made for theſe Omiſſions, by my having frequently enough mentioned the 


Experiments, that, when I propoſed them » TI had only deſigned or at< 
tempted withaut-perfetting them. For the Experience of many Ages has 


| ſhewn us,that hithertq>not only men do not.abpearto have made any tors 


of Traals —— but ſeem not ts have ſomuch as deſigned it. 


ud therefore it ſeemed not unreaſonable to preſume, that it would 


prove an Aſſiſtance to the Generality of Reaaers < probable and prace 
Zicable Experiments were propoſed to them... And fence \ tis the ime 
frovement of the {ubjett that 1 am at, by whomſoever it may happen to be 
zmproved , T thought it but reaſonable to uſe my indeavour » that thoſe 
Experiments , which for want of opportunity I my ſelf could not try , 
might be tried by others,who may be befriended by more favourable Circums 
ſtances. Nor as that great Ornament. and Guide of Philoſophical Hiſtas, 
rians of Nature, the Lord erulam himſelf , aſhamed. to ſubſtitute, 


' on 1 know nothow many occaſions , his Fiat Experimentum 5 that «5 


@ precept or a wiſh ts have an Experiment made , inſtead of an Ac- 


| count of the Experiment made already. Aud yet inthis mention of things, 


I could wiſh to have tried , Thave been far-more ſparing than every 


+ Reader wall take notice of  * For I judged it not diſcreet to mention all 


the Experiments Thad thought upon, or even already ſet down ſeve- 


' ral Catalogues, leſt they ſhould appear extravagant to thoſe that are unac- 


gquainted with. the ſeveral Notions , aud trials, and contrivances , 
which made them appear to me = crrational. , and which yet vauld 
p : 2 | 


have 


- 


Fhe' Preface X 
have been. tedinus :,.. and not- worth while "t0 have particularly men». 
Fond.  EISTENE 5 
' But that in what we: have newly. (and a little before) had occaſion #0 
ſay of our ways of making Experiments , 'our meaning may not be miſ<' 
conſtru'd > wemuſt here-Advertiſe the Reader , that though in many of 
the following Experiments, the contrivances will not perchance be aijlik ds 
yet in.many- others. they are far enough from being {uch as might have. 
been propos'd by one, that had wanted ny Accommodations ftforſuch a. 
work as ours. | But 1 was reduc dtd. make many of thoſe'- Experiments: 
in a'Village , and whaleſt I. was. writins' them, "ras obliged to make 
frequent Removes. by which means I ſeldom had the” liberty to make my- 


Trials after ſuch a. manner , as I could contrive them, if I could have 


Inſtruments and other aſſtance. tomy wiſh. - For ſometimes 1 wanted 
canventently: ſhap'd Glaſſes ;* ſometimes the Tmplemtnts neceſſary 
to ſeal them up with,  ſometames ſuch ingredients as '[ needed to work-ons 
oftentimes froſty Weather, for the freezing of Bodies to be expos'd to the 
open Air, and, not ſeldom: Ice and Snow-for Artifictal congelations 5 
femetimes Weather-glafſes., eſpecially ſeal 'd ones , * two of which being . 
wnluckily broken after-one atother, kept me\from beiny able to make at- 
vers conſiderable Experiments 3 ſometimes tender Scales, and fome-' 


times other- Mechatitcal Thſtruments of ſeveral ſorts"; and more then 
ſometimes (for it happened very frequently) I wanted time {0 to profecute- 


aud finiſh the Experiments, as to ſatisfiemy ſelf about drvers eircum- 
ſtances, which, though poſſible fer Readers will take notice to be want- . 
tug. Þ'would gladly Fats obſer da 7fT had" not been hindered, not only 
by the haſte I was often fain to make: for fear of loſing a froſt, but the im- 


 portumity both of other Avocations, and even of the diſtrattion groen me | 


by the multitude of Experiments, which haſte made me proſecute at once. 

And indeed, as in divers others of the Treatiſes F have occaſranally 
written , fo particularlyn a preat patt of this Fiftory of Cold, my wrie. 
ting im places, where I wanted ſuch Mechamcal Accommodations, as I 
could have wiſhed for , \and devisd;- has redured me oftentimes both to 
leave Experiments untri d'. that would have muth illuſtrated my ſub 
Jett , or cleared the" diffeutties of it , "and rontrive* ſeveral f thof 4 | 


am, he. > 
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'% I-mention, not after the beft manner that might be, but after the bef# 
= manner, that was pratticable by the. accommodations I was then able ta 
=: procure : ſo that ut need not be wondered at, or blamed, if in ſome paſſages 
” "of theſe Papers, Experiments to the [elf ſame purpoſe aremore accurately 

tri d, or by more Expedient ways at one time than another, For as a 


Phyſician, if he come to prattiſe in the C m_ , where Apothecaries 


ſhops arebutill furniſhed , both as to the Number and as to the Qualis 


ty of the Drugs , muſt accommodate his Prattiſe to the {cant Materia 
Medica, of which alane he has the command : So when I write of Ex 
perimental matters, an places where cannot have Workmens nor In+ 
ftruments fit for my turn, I muſt be content to vary my. Experiments accor+ 
aingly,and ſute them.to the accommodations I am confin'd to,which though 
it be an unwelcome Condition, 1s made the leſs ſo to me, by a Hope, that 
the Equitable Readers will think 1t.to. be all that a man ts bowid to do in 


ſuch caſes, to procure the beſt afjiſtances he can, and manage thoſe, he 


z5 able to procu e, to the beſt Advantage. | 

And this I the rather take notice of on this occaſion, that ingemous 
men might nat be, to much diſcouraged by imagining, that, becauſe they 
buen the Country, or upon-other [cores capnot furniſh themſelves with 
the beſt Inſtruments and Accommodations, nor enjoy the aſſiſtance of 
the skilfulleſt Artificers 5 they are either unqualife d for the making of 
Experiments and. Obſervations, or Superſeded from it. For though in 
ſome caſes, where the meaſures of things muſt be nicely determ:n'd, and 
principally in Obſervations, whereon either Theorems or Hypos 
theſes about the. Proportions of things are to be grounded; very good 
Inſtruments are exceeding uſeful» and ſometimes neceſſary: yet there 
are Thouſands of particulars ', whoſe knowledge may be injtruftive 
fo thoſe, that Are or Would be” Naturaliſts , where no ſuch Nicety is 
requiſite ». and. -where the meaſuring things by Ounces and Inches 
will ſerve. the turn, without determining them to Lines, and Grains. 
Ana even mm caſes, where Exatt obſervations are (to ſome pur- 
poſes) Requiſite, thoſe that are not ſo, may be oftentimes very uſeful 
by affording Hints , by which others may be excited and aſſiſted to 
make thoſe more accurate Trials, nd here let me take natice,that aTool 
wg or 
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Day of the Month, the Age of the Moon, the "Tides, and divers other 
things, of which the Clock ſhews not any 5 yet an Ordinary Clock may 
ſerve to meaſure an hour by, as well as this finer Engine 5 and ſo may a 
Sun-Dyal, and many other Inſtruments on atvers occaſions, though in 
other Caſes, and other Regards, they be far leſs commodious, than 
either a Watch or Clock, Beſides that in many caſes a skilful Naturaliſt 
zll by a variety and collation of Experiments, make the {ame di{coveries, 
and perform the [ame things, for which others be wont to be beholding to 
Tuſtruments , and perhaps do many things without them, "that have 
never been done with them. And ſmce Neceſlity zs proverbially al- 
low'd to be the Mother of Inventions, even in Tradermen, and 
Vulgar heads, why ſhould we doubt,but that the rich and inventive Intel-. 
left of a Philoſopher,may in caſes of neteſſity turn tt ſelf,and contrive the 
things it can aiſpoſe of, into ſo many differing forms, that it will often 
_—_ ts own Sagacity and Induſtry ſupply the want of” exatt T ools and 
Tuſtruments. And theſe Conſiderations that tend to keep ingenious 
Men from .Deſpondency, I therefore think fit ta Inculcate, becauſe the 
Common-mealth of” Learning would loſe too many uſeful Obſervations and 
Experiments,and the Hiſtory of Nature would make too flow a Progreſs, 
zf it were preſum'd, that none but Geometers and M haniions foals 
employ themſelves about writing any part of that Hiſtory. 

. But to returnto thoſe Trials of our own, that occaſton'd this (asT hope, 
Seaſonable )Digreſſion,] was about to add, T hat as the acknowledoment S . 
was 


T3968 
by Ph 
EY 8 


z 


i» 

8 
& 
« 

Pho 


A 


"2Þ- 


4 = 
Ag 
a 3-4 


Introductory. 
was making that ſome of the Trials were for want of Accommodations leſs 
Artificial than 1 could have deſign'd or wiſt;'d them, touches not all, nor 
haply the greateſt part of the following Experiments;ſ0 it need not derogat® 
from the Readers reliance on thoſe which it does concern, For though ſoms 


'* of them might have been more Artificially performed to the manner, yet 


'> they could not have been more Faithfully regiſtred, as to the Events. 
.: Which though 1 aare promiſe my ſelf, that moſt Readers will beinduc'd ta 
* believe, upon the Conſiderations not long ſince intimated 5 Yet I think it 
- requiſite to give this intimatton on this occaſion, becauſe, that though 


8 *S + 4+ 


I have (In the twa Eſſays of the Tuſuccesfulneſs of Experiments ) 


* largely manifeſted to what contingencies atvers I are b- 


' able, yet T have found very few, whoſe events are ſo ſt 


ject to be varied, 


; by ſlight and not. eaſily heeded circumſtances, as ſeveral Experiments 


concerning Cold : Where oftentimes the degree of that Yuality, or the 
time during which it continues applid, or the manner of Application, 


- or the thickneſs , ſhape and bulk, 8c. of the Veſſels that contained 
* the matter expos'd toit, may have a far greater influence on the ſucceſs, 
, than thoſe, that have not tri'd, can eaſily imagine, And it increaſes 


the difficulty » that theſe Experiments of ours being (very few — ) 
the only that are yet made publick concerning Cold; we cannot ſoeaſily, as 
7n other caſes, free our ſelves from the doubts, that may be ſu feed by 
different events, by comparing together ſeveral Experiments of the ſame 


_ kind, though to obviate this inconvemence, as far as I may » I have at- 


vers times in caſes, where the Experiments ſeem'd like to be thought 


 ſtrange,or tobe diſtruſted, ſet down ſeveral Trials of the ſame thing,that 
' they might mutually ſupport and confirm one another. 


Of thoſe Contingent Experiments about Cold, I was newly ſpeaking ofs 
the Reader "as meet with an eminent Example in the 21. Title, where 


: mention 2s maae of the differnis Effects of Air blown out of apatr Bellows 


pon a Weather-glaſs : and as for the ſuſpition T there conclude with, 


| (though 1 yet doubt, whether it will reach All the Caſes incident to that 
. Experiment) IT have ſince been confirm'd init,by findingsthat by purpoſe= 
ty varying the temper of the Bellows themſelves, 1 could divers times con- 


: fiderably vary the operations hich the Winds, blown out of them in their 
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aifering ſtates, had upon the Liquor in the Weather-glaſs.* Of this I ex- \ | 
'F | -  pett to have anopportunity of ſi aying more, { 
*Another remarkable inſtance of: the ,,,,7_ therefore ſhall as By eſe ITT | 
yariable ſucceſs of the Experiments -of p X he "i þ 4 
Cold, I have metwich in an Experie | this one particu ar, mw! in LY ſufficient S 
_ of the x dee yn ly juſtifie me for having ſaid, that Wea: | 
ce Ccngealng of Oytot ito, For oe 
rhough 1 Expoſed that Liquor in ſmall ther -glaſſes and gd Sen nd ed THEY. BEGS 
veſſels of differing 62:28 and ſhapes, and very differing Informations about the 
even in flerder glaſs-Pipes > ſealed Temperature of the Air turned mto 
bt atoncend, yer neither the Cold of ; | 7 
the Air in froſty nights, that were Extra- Wind , by being blown out of the ſe ame 
ordinarily ſharp, nor which is morc, our pair of Bellows. For having taken two * 
frigorifick mixture of Ice and Salt, would FH exe aell led Weath laſſe 
make the Experiment ſucceed, notwith— aac! 4 ſea - eat we, aſſes | 
_—_ _ -_— ons ic _ levers! par furmſhed with highly reftified ſparit of L 
cels of Oyl of Yitriol, yets that the 7x7, - Wes, 
Learned DoRor by the help of the Air Wine n and þ wrpoſely Nog ae fo r my Ex 
alore (for he uſes rot our frigorifick mize  PErUMeNES , by a perſon eminently aex-. 


ure) did bring that Liquor, cither roz gerous 71 making ſuch Inſtruments, and 
true congela:ion, or a coxgulaed ſub- 


Nance, rl1:t looked juſt like Ice ; both having likewiſ e 'brovided a large pair 
ſome eminent Yirtwoſt , and I mylelf, of Bellows , I found, that by blowing 
_ plche Curiofiry ro examine ity can yo Blaſts at @ time on the Ball of one of © 

them , though the Pipe were not only 
« Fender , but of an unuſual length, amounting to about 50. Inches , yet 

' the Liquor did .not ſenſibly ſubſide any more than riſe. 24nd in the 0- | 
ther Weather-glaſs, whoſe Pipe was leſs long , but whoſe Ball was pur- © | 
poſely made” far greater to be the fitter for ſhare and nice Experiments , | 
we found more than once , and (that as well in thecold Air , asma 
cloſe Room) that the wind that was blown in atvers blaſts out of the Bel- © 
lows , againſt the lower part of the Inſtrument , did not only make the * 
fpirit of Wine ſubſ;de , but did make it manifeſtly , though but very lit- 
tle, aſcend. And ' tis not neceſſary , for the making good of what I 
taught , that ſuch Trials ſhould always ſucceed juſt as theſe did , ſince 
it may ſuffice to prove what I pretended , that a good ſealed Weather- 
glaſs did divers times diſcover the Wind to be rather warm , than cold, 
lien upon Trial (then purpoſely made) it felt not only manifeſtly but con- 
fraerably cold , both to a So fans Hand, and to my own Hand and 

Face, though my hand, that was blown upon, were immeatately-before | | 
more than ordinarily co'd, | And} \ 
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Tntroduftory. 
©» Aud T ſhall here adde, That judaing it fit to make further Trial, 
/& with an unſeal'd Weather-glaſs, I niade one, that was in ſome regards 
3 preferable to thoſe mentioned in the ſecond Preliminary Diſcourſe,by ma « 
king the Bubble large, and the Cylindrical Pipe fo proportion'd to tt, 


. EF: that inſtead of a Drop of water, a Pillar about"an Inch long of that 
E* Liquor was keptſuſpended, and play'd as well conſpicuouſly as nimbly 
: wþ and downinthe Pipe: And having faſtned this Inſtrument in an 
ereftted Poſture, with the Spherical part uppermoſt," to the inſide: of 
a Window, by blowing upon the" Ball with the | Bellows above mentions 
ed, which had lain ſome hours not very far from the Chimney-eorner, (but 
without ſeeming to be ſenſibly warm'd by the neighbourhood of the fire) 
a very few blaſts made the ſuſpended water haſtily ſubſice , (and thereby 
witneſs the Expanſion, and ſo the warmth of the included Air) and 
upon'my ceaſing to blow, the ſame water would reaſcend in the Pipe, and 
that, though T ſtood near if to watch it, (which ſhews, that the former 
depreſſion was not cauſed by the approach of my warm Body) and this 1 
aid more than once, both alone and before witneſs, notwithſtanding that 
the Air blown at the ſame time out of the ſame. Bellows upon our hand 
and face ſeem'd cool enough. But fearing to mſift any longer in this mat - 
ter in Preface, I think-it now unfeaſonable ts add, T hat as ſome con- 
tingent Experiments in ſubſequent Trials may Fail finer, ſo other may 
perchance Succeed oftner than is expefted: As I have ſometimes obſer- 
ved in the figures, that appear in the Ice made of {ome Liquors, that a- 
bound with Volatile, 'Vrinous, or with certain other Salts, But to 
ſay a word'in general of Experiments, whoſe ſucceſs is not always uni- 
form: As a Ma = Needle, though it do not always preciſely re- 
ſpeft the Poles, but both declines ſometimes Eaſtward, and ſometimes 
Weſtward,and varies that Declination uncertainly as to us, does never- 
theleſs ſo far reſpett the North, as in ſpight of its variations to be an 
Excellent guide to Nawvigators : So there are contingent Experiments, 
whoſe Events, though they ſometimes vary, are ſeldom very exorbitant, 
but for the maſt part are regular enough to afford Philoſophers very uſe- 
ful Informations and Direttions, LS 


| The Preface #3 
If it be demanded, why in the 15,18, and 19, Sections 1 have mnſer- F 


ted ſo many & uotations out of ſeveral Authors , and how that agrees * 


with what 1 have ſaid not far from the beginning of this Preface of the ? 


mmicultivatedneſ s of the ſubject 'T have adventured ons 1 anſwer , © 


That what I have done croſſes not what I have ſaid. For my complaint © 
was , that there has been very little , eſpecially of any moment , aeltve- 
red concerning Cold , - by Claſſick Authors, and that even other learned - 
Writers, who have had occaſion to ſay ſomething purpoſely cf Cold, have 
handled exceeding Fejunely ;, but thes hinders not, but that if a Man 
_ will take the Pains to ſeek out, and enquire of Travellers, and has the cu- 
Tiofity to conſult Voyages and Navigations , he may among a multitude 
of other things, that have nothing to do with Cold, meet with =. 
{ome few that concerne- that ſubjeft: And yet the Authors that 
delroer | fuch particulars , can no more properly be ſard to have written 
profeſſedly of Cold , ' than of Batamcks , or 4 oology., or Meteors, or 
Coil Philoſophy , becauſe in the ſame Journal they mention a great froſt, 
or a great (now, as chancing to happen on ſuch a day, with as little partt- 
cular defion.as they mention a Storm, or a Whale, or a Bear, or the man 
ners of an.Indian; People; This Conſideration being premiſed, twill nat 
be..d fficult to return an Anſwer. to the former part of, the Queſtion 
lately propoſed. For the unfrequency of my Quotations in moſt of the 
Sections of the following' Hiſtory will  T preſume , ſuffictently per- 
[wade the Reader, that I would not needleſly employ ſo many of them 1 
the three Setlions , that.are named in the Quotation, But thelWriters. of © 
Phyſicks being for oupht I'know,ſilent-as to the particulars I, have tranſ= 
erib'd out of” other Writers , and the Obſervations being ſuch as 1 could 
not my ſelf make in this Temperate Climate 5 I muſt either make uſe of 
other mens Teſtimonies , or leave {ome of the Remarkableſt Phenomena 
of Cold unmentoned. And they that. ſhall try how much Pains it will coſt 
them, to range amons Books s which many of them'contain little but me- 
lancholy Accounts of Storms and diſtreſſes,and Ice;and Bears, and Fox- 
es, tocull out here and there a paſſage fit to' make apart of ſuch a Collec- 
tion as they may here meet with , wall poſſibly rather -thank,, than blame 
me for having, to gratifie my Raaders , given my ſelf [0 laborious and _ 
| 4; unpleaſant © 


W 


Introductory, | 
unpleaſant an entertainmente And. I was the rather content to enlarge. 


* (and that chrefly ) becauſe moſt of the particulars. 1 have colletied out 
> of Navigators, are afforded me by the Voyages of our own Country-men,. 


$ 


” who having written only in Englijh,an Account of what their Relations 


And this courſe T the rather took, that I might ao what 1 think, very 
'* wſefull tobe doneby all Writers of Natural Hiſtory, who would do well 
\. ro diſtinguiſh mare. carefully, than hitherto'many have one, betwixt the 
' matters of fatt , they delrver as upon their. own knowledge >, and thoſe 
' which they have but upon truſt from- others. I know «t would. be 
- more acceptable to moſt Readers, If I were leſs punctual and ſcrupulous 
. #n my Quotations3it being by many accounted a more Gentile and Mafterly 
way of writing, to cite others but ſeldome, and then to name only the Au- 
thors, or mention -what they ſay inthe words of Him, that. Cites , \not 
| Theirs, that are Cited. And there-are ſome Writers of ſuch known Di« 
 ligence and Veracity , as tobe ſafely truſted, and ſome Caſes. wherein 
1 do not diſlike, but comply with this Cuſtom (after having firſt conſulted 
my Author to be Maſter of his true and genuine ſenſes) but in matters 
Hiſtorical , and whereon Philoſophical and Important Truths are to be 
_. built, I ſhould think my ſelf beholden to aWriter , for ſetting them down 
' mn ſuch away, as that I may ſatisfie myſelf”, that the 'Teſtamony -z5 
_- faithfullyreported, In order to which it will be ſometimes very uſeful 
' fo be enabled to repair to the Original Witneſs's and, if need FA 3 ſur- 
. vey there the context of the alledped paſſage. For 1 muſt here advertiſe 
the Reader, that in matters of any moment » 'tis not from every ow R 
C2 wa that 
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that I dare truſt the Quotations he makes of the paſſager of other Au- | 


thors, in his Own words, not Theirs : For upon comparing. very many | 
Duotattons, I have found, that oftentimes there is no ſuch thing as ts. © 
pretended to be really met within the place referred tos pn. even © 
when neither the Book, nor Chapter, nor Page are miſquoted, I have * 
too frequently found, that the Alledgers of 'T eſtiamonies, do either m—_ 
madvertency miſapprehend, or miſrecite the ſenſe of the Author they 
quote, or out of Defion make 'hum ſpeak, that which. may comply 
with their own purpoſe, whether tt were has own ſenſe or no: and by 
their Indefinite citations made it too-troubleſome and difficult a work, for 
the Reader to find out, whether they have impuſed upen him or not. 
But thws only by the by, toreturn- therefore. to the paſſages we were ſpeak- 
ing of, mn the 15, 1& and 19. Seft'ons, I ſhall now add, ay —ngs, | in 
the beginning of the X I X.-Title of the enſuing Hiſtory it ſelf rendred :* 
an Account of my not ſcrnpling to aſſert ſome ſtrange Relations concerns 
ing Cold, it will not be requiſite to mention here, what the Reader - 
will meet with there. © And T-ſcarce doubt, but he. will. excuſe ſuch 
paſſages, if be confider, 'That'as 1 could not omit them without leaving + 
out ſome of the eminenteſt Thiznomena of Cold, [6 being unable to ex- _ 
mine them here im England , - all, ] could do was, to report them 
faithfully, and mention only ſuch as were either affirmed by Eye-witneſ= | 
ſes (as the moſt, T have inſerted, are) or, at leaſt recommended by cre- , 
dible Teſtimony, whereof we Jhall ſay more. by. and-by:; To which ſort of 
Narrattves, ' T know not whether may ofer That which (yet for its * 
ſtrangeneſs may deſerve a tranſient mention, ) came a while ſince to my 
ears, of an Engliſh man, who related to an.emment Virtuoſo of our _ 
acquaintitnce 5 That a Duich Maſter of a Ship , returning from the 

| Northern Countries, very ſolemnly: affirm'd , being therein ſeconded 
by one of his C ountry-men, and offered to produce his Journal for. proof, © 
That maeavouring to ſail Northwards as far as he could, he came. © 
within leſs than'a degree of the Pole it ſelf, and found the Sea open, and 
the Colq very tolerable. But to return to what we were ſaying, before. 
this odrl Relation diverted ys," I did not only decline the mention of di=. ." 
pers things, withwhich I fear manyFriters would have adorned —_ if 
| |. ory 
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| foory of Cold, but even of thoſe that T my ſelf have inſerted, I would 
y 23 haveleft out divers, were it not, that many of the Relations, that may 
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: fo Nova Zembia, a Book ſo eminent in its kiu 
' waſting of time to ſet down a Charafter of it 3 and therefore I jhall only 
. advertiſe the Reader of two things, the one, That the Dutch aid imdced 


© edin a Book by themſelves,) without being able to procure another, 
- 1 was obliged to have the citations tranſcribed, as 1 found them ex- 
Pant immthat faithful Colletion of Voyages compiled by Purcha*s who 

ſeems by dhe Style to have (as to the Book weeare ſpeaker of”) only play'd 


© whereas that excellent Collefion conſiſts of ſeveral diſtinil Tomes or Vo- 
. + lumes, the many Quotations to be met with in the Margent of our Hiſto- 
* ry under the name of Purchas, are to be underſtood, (unleſs the contrary 
: berntimated) to belong to the third part of his Pilgrim, where the Durct 


| the Northern Nations. And though this Author ts of. very ſuſpected 


Introdudory. 


appear fo wonderful, ſeem not to me to be repugnant to the nature of | 
things,but only ſuppoſe a far greater degree of Cold,than we have in theſe 
parts, and yet the familiar effetts of the Cold we have here, would per- 

haps be looked on as incredible, by one that was born and bred in the 
Kingdom of Congo, where Odoardus Lopes, who lived long there, 
informs us, that Ice, that 1s water made ſolids -zs ſo unknown 4 
rarity, that it would there be valued as much ns ſo much Gold. And a 
Learned Phyſician, that lived in Jama'c1, being asked how far he found 
the Temperature of that Country to be like that of Congo, anſwered 
me, That in that Iſland he obſerved not all the Winter long, either 
Froſt or Snow : And yet here it will not be unſeaſonable to [ay a word or 
two of the three Principal Authors, from whom moſt of our ſtrange re. 
tations we are conſidering are tranſcribed. oe 
The firſt is Gerar de Veer, who writ the Yoge of the Hollanders 
» that ut may ſeem a 


make three conſecutive Voyages to Neva I mbla, but that the third 
being that in which they wintered, there moſt of the particulars a e to be 
underſtood of that 5 ''The other thing us, that having loſt the Tranſlation 
that was made of thoſe Voyages out of Dutch into Engliſh, (publiſh- 


the part of an Interpreter. And here twill be- [eaſonable-to_ adds that: 


and other Voyaves into Northern Countries are to be found. + OE 
The next Book I intended to mention, 1s Olaus Maznu's Hiſtory of 


Archbiſhop of Ulpſale in Sweden , and appears to have more Learning, 


Cs on, nc acNbErT Te ons x A. 
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themſelves, and were too eafie in believing others. 


by the. Eſteem that competent Judges appear to have made of him. © 
For having been, not only employed by the Inquiſitive Merchants of + 
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Credit, and delivers ſome things upon hear-ſay, which, they are kinder 2 
to himthan 1, that are pleas'd to believe 5 for which reaſon I do but © 
very ſparingly make uſe of his Hiſtory , yet conſidering , that he was 


than many that never read his Books,imaginez 1 thought I might Now 
and Then, make uſe of his Teſtimony, in matters wherein he either pro- 
feſfſes. himſelf to ſpeak upon his own knowledge, or delivers but ſuch Hangs - 
as being conſiſtent with the Laws of Nature appear Improbable, ouly, be= © 
cauſe of the Intenſe Cold that they ſuppoſe 3 which I the rather ſay becauſe 
he himſelf ſomewhere ſpeaking of the Cold, that by the Laws of Nature : 
reigns in the North,[ubjoyns this Paſſage (Lib.1. Titulo de frig. Aſperi= * 
zate, pag.g.) Sub quoquia natus, & verfatus ſum etiam circa ele- 
vationem graduum Poli Arctici 86, atbirror me poſſe hoc, & mul- 
tis ſequentibus Capitulis, nonnihil Czteris vaga opinione ſcri- ' 
b<ntibus clarius demonſtrare, quam vehemens & horrendum fit 7 
Illic frigus. 
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And , though perchance- few Readers wall perceive it, I have been 


ſo Severe in rejetting not. only Relations, but even Authors otherwiſe 
not Obſcure, that, how much ſoever I foreſaw my ſcrupulouſneſs might 


empoveriſh my Hiſtory, yet there are ſome whole 'Treatiſes about Cold | 
Countries , whence 1 have ſhunn'd toborrow any one Authority , bes 


cauſe I perceiv'd the Authors had not obſerved the things they recount 


The third Writer I meant to take notice of , 1s Captain James» a 
Perfon from whoſe Journal I have borrowed more obſervations > than 


from thoſe of any other Sea-men , not only becauſe his Book . [ __ - 


me with them, .and becauſe it is ſomewhat ſcarce, and ngt tobe met 
with in Purchas's Tomes , (having been written ſome years after they 
were fiſhed )) but becauſe this Gentleman was much commended tome, * 
both by ſome Friends of mine, who were well acquainted with him, and 
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ler | Briſtol, 0 diſcover a Northweſt paſſage znto the South Sea, but de- 


E- frened for ſo difficult a work by ſo judicious a Prince, as the late King, 


= and having at his return publiſhed his Voyages by his Majeſties come 
3” mand; as by theſe circumſtances, though wes _ 

* mans Relations may well be repreſented to us, as likely to deſerve our 
2 conſideration and Credit : Soby his breeding in the V/ntverſity, and hns 


y theſe only, this Gentle- 


: acquaintance with the Mathematicks, he was enabled to make far bet< 
.., teruſe than anordinary Sea-man would have done, of the opportunity he 
-- hadtoobſerve the Phxnomena of Cold , by being forced to Winter, ma 
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Place where he endured little (if at all) leſs extremity of Cold, than that | 


.* of Nova Zembla. 


Tpreſume "twill eaſily be taken notice of T hat in the following Hiſto- 


= ry I have declined the Aſſert ng of any pong S CONCer 
| ld. 


ON ang the Adequate cauſe of Co 


Not 
Jettures about that matter, as well as other men, 


ut that I moy have long had Con- 


ut I was may | to 
ito 


E reſerve to my ſelf an Intire Liberty of declaring what Optnon 1 maſt 
- clined to,- till the Hiſtorical part being finiſhed, I may have the better 
- opportunity to Survey and Compare the Phanomena 5 and the leaſure , 


(which I cannot promiſe my ſelf in haſte.) of calmly conſidering what 


_ Theory may beſt agree with them : eſpecially ſince T freely acknowledge, 
_ That 1 found the framing of an Vmoerſal and unexceptionable Hypo=- 
theſis of Cold, to be a workof greater difficulty, than every Body would 


” 


mmagine  efperially to me , to whom ſome Experiments purpoſely made 


3 . bave ſupgeſted apuzling Difficulty, which tis like that Philoſophers have 
© not yet thought of. And whatever Applauſe 1s wont in this Age to at= 
an tend a forwaraneſs to aſſert Hypotheles, yet thaugh Fame were leſs to 
ed . be ſought than Truth 5 this will not much move me, whileſt 1 obſerve, 


o 
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That Ayporheſes haſtily pitch'd upon, do ſeldom Keep their Reputation 
long 3 and divers of them, that are highly Applauded at the firſt, come . 


ek | | after a while 50 be Forſaken, even by thoſe that deviſed them. 
me © 
of 


ol, 


As for the Ttle of the following Book, I call the Experiments new, 


. becauſe indeed, if I miſtake not, nine parts of ten (not to ſay nineteen 
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of twenty) are ſo, But though a 150, or 205. Experiments of that 
kind, beſides Colleftions from Travellers, and Books . that do nat pro- * 
feſſedly treat of Cold, may, I preſume, allow me to have begun the © 
Natural Hiſtory of Cold , yet inthe very Title Page 1 think fit to init- © 
mate, that 1 look upon what 1 have done but as a Beginning. For though * 
ſeme very noted Vittuoſi have been pleaſed to ſeem ſurpriſed, to ſee — 
ſo barren and uncultivated aſoubjett has been brought to afford this Trea= * 
tiſe ; yet 1 lookupon theſe as things, that dorather Promiſe than Pre« 
ſent a Harveſt, «nd but as ſome early Sheaves of that Crop, which mens 
future Induftry will reap from a ſubject, that 2s indeed Barren, but not 


. Vnimproveable.. For I ſee not why at ſhould not hold in the Hiſtory of : 


Cold, as well as in many other attempts 5 That the greateſt Difficulties © 
are wont to be.met with at the Beginning, and thoſe Gs once ſurmouns 
ted, the, Progreſs becomes far more Eaſie. And as the Magnetickh + 
Needle, though it point direitly but at the . North and South, s yet, 
aiſcover to the Seaman the Eaſt and Weſt, and all the ather points of | 
the Compaſs : So there are divers Experiments, which though they do © 
primarily and direfty teach us but a Notion or two, may yet aſſiſt us 
to arcover with eaſe many other Truths , to which they ſeem'd not at firſt 
fraht to afford us a Direttion. So that what zs here already done » ſuch 
as tt is, partly by Hinting various Enquiries about Cold, and partly by 
Supgeſtng ways net formerly prattiſed of making further Experiments, 
may poſſr Py m ake it mare eafie for others to Add to theſe a number, 
ar exceeds that, which they will here meet with, than it would have 
been without ſuch aſſiſtances, (which I had not) to contribute to the - 
Hiſtory of Cold, even ſuch a ſtock as 1 have begun it with And © 
this I the rather incline to think,, becauſe 1 find, that when once a 
Man is in the right way of making Inquiries into ſuch ſubjetts, Expe- 
riments and Notions will reciprecally direft to one another, and ſuggeſt 


ſo.many things to im, thatif I were now. to begin this Work agarm, 


and had Cold, and fitly ſhap'd Glaſſes, and Inſtruments, with other 
Accommuaatzons at command, there are divers parts, on which my In- 
largements would INE be much Inferiour to what ts Already 
extant there, if they did not much Exceed it, But beſides That, 1 _ 

| | | ot er 


f ; ; 


Ke TntroUuftory. ; 
'* orher workenoughs and that of a quite other nature upon my hands'; 
= rhe truth #, that 1 am plainly Tired with writing on this ſubjects havites 
 ** never handled anypart of Natural Philoſophy, that whs ſo Troubleſome, 
= andfullof Haraſbips, as this has proved 5 eſpecially betauſe, that not 
* only the Experiments being New, and many of them ſubjef to miſcar- 
. rapes, requered to be almoft conſtantly Watthea, but beins unable te 
- -produceor intend Cold 2s we can do Fear, nor command the Expert- 
- ments that concern Connelation, with as little difficalty, as we can ds 
| thoſe, that belong to atrvers other fubjefts ; 1 was famn'to wait for, antl 
. makeUſe of a Fit of Froſty weather (which has very long been a rarity) 

'* 6 ſollicitouſly as Pilots watch for , and improve a Wind, 
TIL. Jt remains now, that I give ſome account, why I ſuffer ſo Vnfe- 
wiſhed afuere, as F achnowledoe this to be, to come forth at this times 
yet, fna1 confeſs, that if I hait nit preferred the gratifymg the Curious, be- 
of Fore the advantages of my own Reputation, 1 ſhould have kept this 
th  Bookinmy hand « ſome Winters longer, that It might come forth, both 
us © *orerich, andleſs unpokfhed: But how great a power my Friends have 
7rſt with meinſuchcaſes, the Reader 'may eaſily gueſs by the Preamble he w:ll 
© nl prefixed tothe firſt Tithe of the enſuing Fiſtory., For by the Date 
by of that, he will ſee, how early my Papers about Cold were to have beete 
communcated ; nor was 1 any thing near ſo much befriended, as I ex- 
. petteds by thoſe interpoſing Accidents, that have for above a year and = 
oe  Galfs kept thoſe Papers lying by me. For the then next, and now laſt 
yd ety Mild, as'to'be altogether Vnfavourable to 

gn 


the Winter proved ſoft 
nd Sth aworkas Thad 'd. Wherefore finding, that Delays had done 
me no more ſervice, and preſs d by the ſollicitations of drvers Virtuoll 
be- from ſeveral parts, I reſolved, that I would ſuſpend till another oppor 

tunity, the _ together of what I had Obſerved or Collefted, touch - 


- ?ng the Regions of the Air, and ſome of the chief Hypotheſes, that are 


%- controverted about Cold; ioith what other looſe Papers, touching that 
"i Quality, I could, not ſo readily diſpatch to the Preſs; and would not 
dy | withold from the Curious what aſſiſtance my Colleions could afford them, 
we To make uſe of this Winter to proſecute Experiments of Cola. And re- 
ber Momuring how favourable an entertainment my former Endeavours to 


gr A- 


: The Preface, 
gratifie Ingentous Men, had found among them, F took acourſe, wheres 
tn I was more likely to obtain Thanks than Praiſes, and choſe rather to 
adventure on the Equity and Favour of the. Reader, for the pardon of 


thoſe Faults and Imperfeftions, that are imputable to Faſt, than to des 


.ny him the opportunity of this Cold Seaſon, wherein to Examine the 
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1ruth, and Supply the Deficiencies of what I had delivered. And thi © 


T therather did, both becauſe I was deſirous to. Quit this ſubjeft, for an 
other from which it had diverted me, and for which I have more Value 
and Kindneſs 5, and becauſe, that as a tender Conſtitution: of Body kept 


om adveuturing uſp 


me, whilſt I was writing the following Hiſtory, fr 


on ſome Trials , that might (probably) have enrich'd it 5 ſo the Continu= * 


ence of the ſame diſadvantages, together with other inopportune Diſtem- 


pers ſuperadded to them, do not permit me to Know > whether, and _ 
how far I ſhall be able to Proſecute the work I have begun : and doof= © 


Fentimes reduce me to be more concern'd to Shun the Effefts of Cola, 
#han Obſerve the Phanomena of it, And indeed, whether thoſe prove 
#rue Prophets or no, that aſſure me I ſhall loſe no reputation by this Flt 
ftory Cas incompleat as it comes forth,) 1 think, - if Ingemous Men 
knew, how much Trouble and Exerciſe of my Patience it has coſt mes 
they would, peradventure, vouchſafe me ſome of their thanks, if not for 
what I have done , yet for what I have ſuffer'd for. their ſakes, (and 
would ſcarce have undergone upon any, Inferior account whatſoever 5 ) 
zt being, though a leſs Noble, yet no leſs Troubleſome an Imployment, 
to Dig in Mines of Copper, than in thoſe of Gold, and Men being of= 


zentimes obliged to Suffer as much Wet and Cold, and Dive as deep, ta. 


fetch up Sponges, as tofetchup Pearls, 


eres 
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Figure 1.in the New. Page 4, 


$2 39+... oo AN al 
*A' the Ball or Egg: . 

B QC. the Stem. 

D the little __ Cylin- 
der. 


Figure 2. the open Weather- 
glaſs mentioned pag. 10, 18. 


Figure 3. the ſcal'd Weather- 
glaſs or Thermoſcope mentio- 
ned pag. 10, 22. 


Figure 4. the Barometer or 
Mercurial Standard placed in a 


| Frame BB mentioned pag. 10. 


Fi ibufe J. - a Tiftrument men- 


wi : , 
ial. * | 


B C the. Pive cemented into 
the neck of the Vial, open at © 
and fal'dar B. 


"Figure 6. paz. 38. 
A, the Bolt-head. 
*the ſmall Stem. 
B C os Cylinder of Water 
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bale 7. pag. 40. 
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| THERMOMETRICAL EXPERIMENTS 
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TS  THOVGUHTS. 


: Thel. Diſcourſe, 
Propoling the I. Paradox, 


| iz. | 
That net only our Senſes , but common Y/eather-glaſces, 
may miſ-inform us about Cold- 


T may to moſt men appear a work-of needleſs Curio- 
We) ſity, or ſuperfluous diligence, to examine ſollicitouſly., 
by what Criterion or way of eſtimate the Coldneſs of 
Bodies, and the degrees of it are tobe judg'd; Since 
Coldneſs being a Taftile Quality, ' it feems impertinent 
to ſeek for any other judges of It than the Organs 
of that ſenſe, whoſe proper object it is. And accor- 
58 | dingly, thoſe great Philoſophers , Democritus, Epicirus, 
= Ariſtotle, and (till of late ) all others both Ancient and Modern ſeem to have 
-— contented themſelves in the matter with the Reports of their Senſories. 
= But this notwithſtanding, ſince we can ſcarce imploy too much care and 
+ -Ciligence in the Examining of m_ Touchſtones., which-we are-to - Fxa 
: MIC 


earn: = 


> op 


C2) | 
mine many other things by , perhaps it will be neither unſeaſonable noe 
uſeleſs to premiſe, ſomething:touching this SubjeR. ns ko 

For thongh it be true, that Cold in its primary and moſt Obyjous Noti- 
en be a thing relative to our Organs of Feeling , yet ſinceit has alſo:notable 
Operations on divers other Bodies beſides ours ; And fince ſome of them 
ſeem more ſenſible of its changes , and others are leſs uncertainly affected 
by them, it would be Expedient to take in the Effects of Cold upon other 
Bodies , in the Eſtimates we make of the degrees of it. 

And to make this appear the more 1eaſonable , I ſhall not ſcruple to pro- 
Poſe the following Paradox , namely , That our Senſories either alone , 0: 
aſſiſted by Common Weather-glaſles are not too confidently to. be relied: 
on in the. judging of the degrees of Cold. DN. 

To make this- Paradox Plaulible ( which is almoſt as much as I here pre- 
tend to )I ſhall repreſent in the firſt place , that the account, upon which 
weare wont to Jndgea Body to be Cold, ſeems to be , that we feel its par- 
ticles leſs vehemently agitated than thoſe of our Fingers or other parts of 
the O:gan of Touching . And conſequently , if the temper of that Organ 
be chang'd,, the- Object will appear more or leſs Cold to us, though it ſelf 
continue of one and the ſame "Temper. 

This may be exemplified by what has been obſerv'd by thoſe that fre- - 
quent Baths , where the milde: degrees of heat, that are us'd to prepare-- 
thoſe that come in for the higher , ſeem very great to them that coming 
out. of the cold Air diſpoſe themfelves to go into the Hot Baths , but are 
thought cold and chilling to the ſame perſons when they return thither out 
of much warmer places; which need not be wondred at, ſince thoſe, that 
come out of the cold Air , find that of the moderately warmRoom more. 
agitated , than the cold Ambient would ſuffer the External Parts of theic 
Bodies to be , whereas the ſame warm Air, having yet a leſs agitation than 
that in which the hotter parts of the Bath had put the ſenſitive parts of the: 
Bathers Bodies, muſt ſeem cold and chilling to Them. | 

But *tis not only in ſuch caſes as this, wherein Men can ſcarce avoid ta- 
king notice. of a manifeſt change in themſelves , that theſe miſtaken Re- 
ports of our ſenſes may have place. For. oft-times we areimpos'd upon by 
more ſecret changes in the diſpoſition of our Senſories, when there needs 
ſomething of attention and. of Reaſoning, if not of Philoſophy to make 
vs aware of them. For being apt to take it for granted that our Temper *: 
is the ſame, when there is no very manifeſt cauſe why it ſhould be chang'd, #® 
we.often impute that to Objets, whereof the Caule is in our ſelves; me = 
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if this change in our ſelves be wrought by unſufpeCted Agents, -or by in- 
ſenſible degrees, we do not ealily take notice of it. Thus though in Sum- 
mer divers Cellars, that are not deep, are perhaps no colder than the 
External Air was, ( when it was judg'd but temperate,) in Winter 
or the Spring ; yet it will ſeem very Cold to us that bring into it bodies 
heated by the Summer Sun, and accuſtomed to a warmer Air; nay cold 
does ſo much depend upon the degree of Agitation in the parts of the 
Object in reference to the Sentient, that even when we may think the Sen- 
fory unalter'd , it may judge an Object to have a degree of Coldnes which 
indeed it hath not ; as I remember , that to ſatisfie tome Friends, that *tis 
not every Wind which feels cold to ws, that is really more Cold, than 
the ſtill Air , I have ſometimes ſhewn , that even in nice Weather-glaſſes 
Air blown out of a pair of Bellows does not appear to have acquired 
any Coldneſs by being -turn'd into Wind, though if it were blown 
againſt the hands or face, it would produce a new and manifeſt ſenſe of 
Cold ; of which the reaſon ſeems to be , That though the Organ in general 
ſeems not to be alter'd, yet the Wind by 1eaſon of its motion, is able 
not only to drive away the parts of the Air contiguous to the hand or 
face, and the warm ſteams-of the Body which temper'd its Coldnels ; 
but to Pierce deeper than the calm Air is wont to do into the pores of 


.the skin, where by compariſon to the moreinward and hotter parts of the 
_ Senſory it muſt needs appear leſs agitated and conſequently colder. 


Beſides , that ſometimes we may meet with certain Steams in the Air, 


that have in reference to the Blood and Spirits of humane Bodies ( though 


not perhaps to divers other Liquors) a certain hidden power of chilling, 


as Opium, ev'n in outward applications ( for in ſuch ways I have known 


a great Chirurgion:much uſe it and highly extol it ) ſtrikes a Coldnes into 


the Body by the ſubtile Effluvinm's that inſinuate themlelves at the pores 
.of the Skin ; and perhaps too, that Coldnefs is afcrib'd to External Bo- 


dies, which is produc'd in us by ſome Frigorifick Vapour ,- or othe- di- 
ſtemper; which being too ſlight to be taken notice of as a diſeaſe, may 
yet be of Kin to thoſe Agents , that produce what Phyſicians call ho-rors 


'} and Rigorsat the beginning of Feavers, and ſome other diſtempe:s ; or 
” produce that ſtrange and univerſal Coldneſs of the external parts ; which is 


frequently enough obſerv'd among other Symptomes in Hyſterical Wo- 
men . Moreover, Bodies may often appear colder to us than to-a Wea- 


ther-glaſs, becauſe our Senſories are mo.e attefted by the denſity and Pe. 
 net;ancy .of the parts. This may ſeem ſomewhat ſtrange , but being 
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ſiitable enough. to ſome of my Conjectures abont Cold; 1 haye often 
made Trials with very nice Weather-glaſſes, that have. aſſur*d me that 

( atleaſt oft-times) when water ſeemes to be cold enough tour touch , it. 

. appears not to be colder to the Weathe:-glaſs than the Ambient Air. 
Theſe Trials I have ſometimes made with ſead Weather-glaſſes 

but the moſt with. anothec ſort of Weather-glaſſes ( whoſe ſtrafture and: 

uſe are by and by to be mentioned ) which though they ſeldom prove 
durable , no: of any great uſe in any other than ſuch nice and ſhort Ex- 
periments , yet they diſcover ſlighter changes of the Temper of the Air 
than would be zorable ( not to ſay ſenſible ) in ordinary Thermometers. 
But of multitudes of Trials that I ſometimes made with theſe Glaſles , 

I can at preſent. find among my looſe. Papers but a very few ; and though I 
remember that in one or two (* made about theſame time with ſome of i 
thoſe that follow ) I obſerv'd Things that make me now wiſh I had had ® 
Opportinity to. make thoſe further "Trials of them, which ſome of ' 
their Phenomena ſeem to direct the making of : yet I ſhall annex thefe 
that follow as I find them entred , becauſe. they are not perkaps deſti- 
tute of hints improvable by further proſecution. Zune 26. between two' ® 
and four in the afternoon ( the Weather moderate for the. ſeaſon ) I took” i# 
a thin white glaſs-Egge blown at a Lamp about the- bigneſs of a Walnut, * 
with a ſtem coming out of it about the bigneſs of a large Pigeons Quill four *: 
or five Inches long, and open at the Top ; this ſlender pipe being dipp*d* 

in water, admitted. into- its Cavity a little Cylinder of Water , of half an 
Inch long or ſomewhat more, which ( the Glaſs being erected ) ſubſided” 

by its own weight , or the Temper of the Air in the Egge ( in reference 

to the outward Air ) till it fell to the lower part of the Pipe, where it 
comes out of the Egge, and thereabout it would reſt. Now if taking 

this Glaſs by the Top betwixt my Thumb and torefinger , I depreſt the 
Egge under the ſurface of a Baſon of fair water ( cold enough to the 
touch ) the little Aqueous Cylinder , that parted betwixt the Air in the #Z 
Egge, and the external , would, inſtead of being made to ſubſide by the: 7% 
Egg's immerſion into the Cold water, preſently riſe up from the lower 
part of the Pipe, till it reach'd about the middle of it, though the Glaſs 
were, in this and the following Trials , held erected; and as ſoon as it 

was taken out of the Water into the Air., the water would again ſubſide, : 
whether I held: the Glaſs , or let it-reſt npon the Boards, or a Linnen” # 
Carpet , that cover'd the Table , on which the Trials were made. And 
this I did ſeveral times as well with as. without. witneſs. I tried alſo that: = 
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if, inſtead of water, I made uſe of Quickſilver, though not big enough 
to cover the Egge much above half way, and in the reſt proceeded as 
above; the cold Quickſilver would preſently make the Aqueous Cylin: 
der haſtily aſcend 'near three Inches, ſometimes almoſt, and ſometimes 
quite to the Top of the ſlender pipe, whence the water would again quick- 
ly ſubſide, when the Glaſs was taken out into the free Air , or ſet toreſt up- 
right as betore. | 

Beſides, having fet the veſſel of Quickſilver and- the Baſon of water 
very near one another, I did at leaſt upon three or four. ſeveral Trials 
find , as I expected, that when by immerſing the Egge in water , the 
pendulous Cylinder was rais'd ſo high, that it did no longer ſenſibly 
aſcend , by nimbly taking the Egge out of the water and depreſling it in 
the Quickſilver, it would riſe far higher : and1 alſo tri'd , that nimbly 
removing the Egge out of the Quickſilver into the water, the pendulous 
Cylinder would ſubſide , after plunging the Egge under water , though 
2Z not ſo faſt, nor near ſo low as it would do, in caſe the Glaſs were re. 
2 - mov'd fiom the Quickſilver into the Air. Upon another Trial made 
2} much about this time, though not the ſelf ſame day ; the pendulous 
water in the ſame Glaſs, ( the day being for the moſt part windy and 
rainy ) did ſubſide upon the immerſion of the. Glaſs into water, not only 
2 While before noon , but an khour or two after dinner, and at diſtant. 
hours afte. wards, though the Deſcent of the Pendulons water was nel- 
ther ſo quick, nor ſo conſiderable as it had been formerly in the Mornings. 

Zune 27. In the morning a ſmall Cylinder of Water pendulous in the 
above mentioned Glaſs , upon the immerſion of the Egge:in a Baſon of wa- 
ter, would immediately and very conſiderably ſubſide, whereas the ſame 
glaſs, being immerſed in the Veſſel of Quickſilver formerly mentioned, 
would ' p:eſently aſcend. Both parts of this Experiment we ſeveral 
times tried;, and the Reaſon was ſuſpefted to be, that the Quickſilver 
bad ſtay'd all nightin my Chamber, which was ſomewhat warm, where- 
as the water was. brought up that morning , and to the touch ſeem'd 
colder than the Quickſilver, and a while after dinner, the ſame wate: 
having been ſtill kept in the room , we divers times ſound, that as well 
That, as the Quickſilver , did immediatly upon immerſion inapel up the pens 
dulous water in the ſlender pipe: Another time in the froſty weather ( and 
about the begining of 7armary ) we' did with ſuch a glaſs ( as has been al- 
ready ſeveral times mention'd )) take ſome drops of water out ofa vellel, 


wherein that. Liquor had for a _ while been kept ; that it might = = 
= _ 
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'duc'd as near as we could to the Temperature of the Ambient Air ; then 
- ſuffering the ſuſpended water to continue a convenient while in the long 
_ and flender ſtem of the Weather-glaſs, that the internal Air might be 
reduc'd to the temper of the external, we took up the Glaſs by the open 
.end; and immerſing the obtuſe part of It into a ſhallow Vellel contain- 
ing ſome of the above- mentioned Water, we found the ſuſpended drop 
ſuddenly impelPd upwards about half an Inch or more, and the Ball 
. of the Thermometer being taken- out of the Water into the Air , the 
pendulous drop did again ( though far more ſlowly than it aſcended ) 
{ubſide. This was.repeated three or four times with ſome intervals be- 
tween (and that ina Room where there was no Chimney ) and {till with 
the like ſucceſs, ſave that in the two laſt Trials we. took the Weathe:- 


glaſs ont of the ſhallow water , and plunging it into a deep veſlel of the 


fame water ( that ſtood very near the other ) we found ( for further con- 
firmation of the Experiment ) that the peridulous water was upon theſe 
new immerſions , impell'd up, near ( if not full ) as high again, as when 
we had immers'd it only in the ſhallow veſſel : and taking it out of this 
deep Glaſs, we found the Cold of the external Air to reduce lt to its 
former humble ſtation. Thus far the notes; I have yet been able to reco- 
ver : and though, as Iſaid, I dare not build very much upon them, yet by 
{ſmall ſeal'd Weather-glaſſes I find enough to invite me to ſuſpect, that of 
the degrees of heat and cold in the Air we may 1cceive differing infor- 
.mations, when we imploy only-our Organs .of Touching , and when we 
make uſe of fit Inſtruments. | 

I ſhall add on this occaſion. that not ,only water it ſelf, but moiſt ya- 
Pours abounding in the Air , may make Us think it colder than the 
 Weather-glaſs diſcovers it. to be . For though it be generally taken for 
granted , that the Thermometer does. only more exactly meaſure or deter- 
mine the Effefts, which cold hath both upon it and upon our Senſories, 


yet I have long ſuſpetted that there is ſomewhat elſein the caſe. AndT have. 


 obſerv'd, that ſometimes the weather ſeem'd more or leſs cold to me,. 


'than that which preceded , when the contrary appear'd in the Wea- 
po why and that , when upon conſideration of the whole matter , 
that difference did not appear to depend upon thoſe circumſtances of 
Exerciſe or Reſt, or the Temperature of the Air I came- out of, or 


-any of thoſe other things , to which a conſiderate man , that goes upon v5 
.no better than the common opinions about Weather-glaſſes , would be ** 


RA] 
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apt to impute to that Pheyomenen, And I was. the leſs diſpos'd to think 
X ; . 7 : my vs % 


"4 #of TY WH -© 
© 


— 
# 


M”M i 1 Oo 


FW 
£ Ped 


8 

IT 

be 
wo 


wt 
- « 
#5 Ss 
I 
PP 
» £2d 


| CPI | > 
my ſelf miffaken , becauſe having purpoſely enquir*d' of others m the. 
ſame houſe, who were not told, what Information the Weather-glaſs 
gave , they agreed with me in the ſenſe I had of the Temperature of the 
Weather. And having ſince, as occaſion ſery'd, communicated my 
Obſervations and ſuſpitions to divers Ingenious men , I have been by theic 
recenter Obſervations confirm'd, that what I have taken notice of, was not 
the Effe&t of any 'ISroſrezoit. From which, and other particulars , 
that we may have elſewhere opportunity to mention, we may Plauſibly 
enough infer , that 1t' were not amiſs, not only to take notice , when we 
have opportunity , of the ſenſe, that is Expreſs'd of the degrees of Cold 
by Birds and other. animals , whoſe diet is more ſimple and regular than 
ours, and whoſe perceptions zxe commonly more delicate and leſs di- 


' verted ; but, eſpecially, to examine the coldneſs of the Air and other Bo- 


dies as well by Experiments and inſtruments, as by the touch. And on 
this Occaſion I muſt not pretermit that memorable Account , that is gi- 
ven us by Martinius in that Noble piece of Geography which he calls 
Atlas Chinenſis , where ſpeaking of the Air of that populous Countrey he 
has this ſingular paſſage: Ad Cw; (ſaies he) ſolique temperiem quod atti- 
net , majus in hac provincia frigus eſt , quam illius poſeat poli altitudo : vix enim 
la excedit gradum ſecundum ſupra quadrageſimum , & tamen per integros 
quatuor ſepe menſes flumina omnia adeo dure concreſcunt gelu , ut currus equoſque 
ac graviſſima etiam onera glacies ferat , innoxie ac ſecuriſſime tranſeant : ex its 


*: zngentia etiam glaciei fruSta exſcinduntur , que in futuram aſtatem ad delicias - 


ſervant. His menſibus omnes naves ita in ipſa glacie defixe ſunt , ut progreds ne- 


' gueant ubicunque illas frigns occupat ( quod certo Certins circa medium No-= 
- vembris ingruere 'ſolet per quatuor illos menſes immote ibs perFtare coguntur, 
 neque enim reſolvitur glacies ante Martis initium ; hac plerumque glaciet concretio 
' uno fit die, cum non niſt pluribus fiat liquefaftio; to which he adds what 
; Makes moſt to our preſent purpoſe , omnno illud mirum , tantum non viders 
. aut ſentiri illud frigus ut Europeos ad hypocauita ſubenrida videatur poſſe cogere, - 
': autin Europa ad glaciem producendam ſufficere , unde ad ſubterraneas illic exha- 
 lationespro tens rerum cauſis indag andis omnino recurrendum eſt , &C. 


But all that I have been implying of the Neceſlity and Uſefulneſs of the 


- Weather-glaſs, is no way inconſiſtent with the truth of the latter part of. 
-; our formerly propos'd. paradox, namely that we are not raſhly to rely up- 
2 on the Informations even of - common Weather-glaſſes themſelves. For 


though they be an excellent Invention, and their Informations in many Caſes 
preferable to. thoſe of our ſenſes, becauſe. thoſe Dead Engines are W -- | 
uch > 
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"ach caſes obnoxious to the ſame Cauſes of uncertainty -with our Li- 
ving Boles, yet I fear they have too much aſcribed to them , when they 
ace look'd upon as ſuch exatt Inſtruments to meaſure heat and cold by, 
| that we neither can have nor need deſire any better. For, not yet to men- 
tion ſome inconyeniences in the contrivance of them , which makes them | 
unapplicable to ſome purpoſes , and leſs proper in others , than Thermo- | 
ſcopes mizht be made, even in divers caſes, wherein they are preſum'd Þ 
to be unexceptionable, their Reports a:e not to me, I confeſs, quite exempt # 
from ſuſpicion. Fo: in ordinary Weather-glaſles ſome part of the Li-- # 
quor being contiguous to. the External Air , it is ſubjet to be impell'd 7 
. more or leſs upwards, not only according as heat or cold aftects the in- 
cluded Air, but according as the incumbent Air happens to be heavier # 
or lighter. And though this be a thing not token Notice of by thoſe that # 
have treated of Weather-glaſſes , yet after what we have elſewhere mani. # 
ſeſted concerning the weight and ſpring of the Air, and what we have iZ 
probably conjettur'd concerning the varying height of the Adercurial Cy- 
linder in the Tocrecellian Experiment I ſee not why it ſhould not # 
See the18.ofour Much call in Queſtion the Informations we receive f.om com- 
New Phytico- mon Wheather-glaſſs in thoſe caſes, where the height or 7 
Mechanical Ex» weight of the Atmoſpherical pillar , that preſſes upon the 


xeriments. Water in the Weather-2laſs, is conliderably longer or by 
ſhorter , lighter or heavier than is uſual. oy 
For beſides the reaſon of the thing, we have Expe:ience on our fide. I 77 


might mention on this occaſion an Experiment I thought. on, and alſo 


it at the other end with a Hermetically ſeaPd Glaſs Bubble , which be- * 

ing blown as large and as thin as could poſſibly be procur'd of ſo ſmall 7 

a weight , might by its great diſproportion in Bulk to the Metalline Bo- * 

dy loſe more of its weight than That wouldupon the Ambient Airs grow- 7 

ing more heavy. But the particulsr Account of this Attempt belonging 7 

to another place, the trial ought not to be more than hinted here, eſpeci- ** 

ally ſince it may ſuſſhice fo: our preſent purpoſe to alledge that having found 

In the defence ( as we have already in other papers noted ) that ina Wea- ## 
.azainſt Linus the:-glaſs , where the Water is r.ot fenc'd from the External 7 
. Cap. 4. Aic , the weight of the Atmoſphere may make it alter con-; 
ſiderably © 
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"Mderably between the Top and tottom even of a Chrrch or Steeple; 
though it appear'd by more certain Thermoſcopes, that *twas not the 
differing Tempe. ature. of the Air as to Cold ard Heat, but the differing 
gravity of the Atmoſphere, which being ſherter and lighter at the Top 
preſs'd leſs forcibly upon the ſubjacent Water and the included Air, as 
ismore fully made out in the Treatiſe above related to. And having 
by the intervention-of a Learned Acquaintance-deſir'd to have ſome Ex- 
periments made of the Effect of the Air upon Weather-glaſſes in deep 
Pits or Mines , where the Atmoſpherical Cylinder is Jonger and heavier, 
I receiv'd Information that an Ingenious Phyſician, (Dr. H. P.) who had 
the Opportunity of trying what I defird, had found, that in the Bottom of 
one of thoſe very deep Pits, the water in a common Weather,glaſs roſe 
near three Inches higher than at the top, in a ſhank or pipe of about thirty 
Inches long. Andthis notwithſtanding the warmth, that is uſual in ſuch 
deep places , which ſeems not any thing near ſo plauſibly referable to 
any other cauſe, as to the increas'd gravity. of the Atmojpherical Pillar 
incumbent on the Water, that Pillar being heavier at the Bottom than 
at the Mouth of the Pit, by the weight of an acrial Pillar equal in length 
to the pits perpendicular height or depth. 
 Buttheſeare not the only Caſes wherin the differing gravities of the 
Atmoſphere may , as well as Heat and Cold , have an intereſt in the ri- 
ſing and falling of the Liquor in Common Weather-glafſſes. For though 
you ſhould not remove them out of one place, and though conſequently it 
may ſeem that the Atmoſpherical Pillar, that preſles: upon the water, 
muſt be ſtill of the ſame length , yet (not to urge, that That may alter, 
unknown to us ) if retaining its length it retain not its gravity, we may 
be eaſily impos'd upon, and take that Aſcenſion or Sublidence of the Lj- 
quor for the Effect of a higher or remiſs degree of Cold , which may 
Either totally or at leaſt in part (and in*what part , we are left to gueſs 
be the effect of the increas'd'or leflened weight of the Atmoſpherical 
Pillar, happening either by the copious diſperſion of Vapours and other 

* heavy Steams through the Ajr, or upon other Occaſions not neceſſary 

g 2: to behere diſcours'd of, or by the Precipitation of ſuch vapours by rain 
= Orinto dew, or elſe by the Removal of the Occaſions of the Avgmented 

2 Gravity or Preſſure of the Air. Fer we have often obſerv*d great V: ria- 
tions to happen in the height of the Mercrr:al Cylinder in the Tecrricel- 

2 lin Experiment upon great rains and fogs, ard other ſudden and conſide- 
2; rable ' mutations of the Incumbent Air. Put fince I my ſelf thought 
= fit, notwithſtanding the plauſible ratiocination, that led: me to this 


Z ConjeRure, to examineiit by Expericrce ; 1-can ſc?rce doubt but thar 
= - B others 
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others may havethe like Curioſity that I had. . And therefore, becauſe 


it. m: ne org it willnot be amiſs, of many to annex three or 
four. 


- 


made much, though toy had lighted- on the ſame thoughts, for want of 
{uch ſeal'd Weathe:r-glaſſes to make them-with. To omit then thoſe that. 
[ made with a ſeal'd Weather-glaſs and an ordinary one ( in which the 
water remains ſuſpended beneath the included Air ) I ſhall briefly relate, 
that in a Room unfurniſhed with a Chimney, I kept two Weathe:- 
glaſſes, which for mo'e exaCtneſs ſake, I caus'd to be made of a length. 
tar greater than ordinary ; ſo- that the diviſions of the one were half 
inches , and thoſe of the other not much leſs, and: yet. were Numerous. 
The one of theſe which was furniſhed with good ſpirits of Wine, was. 
ſeal'd, the other not, but this laſt 1 caus'd- to be ſo made of the ſhape 
repreſented by the Scheme, that the Air being ſhut up in the lower part 
of the Inſtrument ( not as in common Weathe:r-glaſles at.the Top) the 
Liquor might as well in this as in the ſeaPd- Weather-glaſs riſe with heat. 
and fall with Cold. In theſe Thermoſcopes ( where the Aſcenſion and re- 
lapſe of the Liquors were, by reaſon of the length of the Pipes, far more. 
conſpicuous than in Vulgar Weather-glaſles) I obſerv'd with pleaſure, 


cold weather , and aſcend in warm : But the other, which was not ſeal'd, 


Atmoſphere had - continued in its former degree of gravitation. 


ther the . Liquor. in_the open Weather-glaſs were higher or lower 


+ 1154 


rialz I made to examine the propos'd .doftrine, eſpecially ours. | 
having been the ficſt obſeryations of this.kind , that, for ought we know, 
have been made by any. And indeed othe:s could ſcarce have. well # 


that the Hermetical Thermoſcope ( if I may for diſtinCtion ſake ſo call It, 7 
by reaſon of its being Hermetically ſeaPd ) did regularly enough deſcend in b 


but had a little hole left open at the Top of the Pipe, though , when the - |: 
Atmoſphere continued of the ſame weight, it would like the other riſe :: 
with Heat and fall with Cold, yet when the Atmoſpheres gravity was 
alter'd, they would not uniformly move together , but when ( as we :: 
gather'd from other obſervations ) the Atmoſphere grew heavier, the : 
Liquor in the Pipe did not aſcend, as high as it would-have done, if = : 
on the contrary , when the incumbent Air came to be lighter , the Liquor :: 
would rife in the open Weather-glaſs in a proportion greater than the #: 
ſingle increaſe of heat would have exaCted; ſo that by comparing the * 
two Weathe--glalſes together , I did uſually foretel, whether the Mer- : 
cury in the Torcicellian Tube ( which I keep purpoſely by me in a frame) 
were riſen or fallen, and conſequently whether the external Air- were *: 
heavier or lighter than. before. As on the other ſide , by looking on the 
height of the Mercurial Cylinder , I could eaſily tell before hand , _ : 
than : 
that. 


ES, Ty 2 R 

that in the Hermetical ; | the riſing or falling'of the Mercyrial Cytinder 
one quarter of an Inch ( the Temperature of the Air continuing as to 
heat and cold ) uſvally ſignifying a great diſparity betwixt the Aicenfion 
-or the falling of the Liquors inthe two Inſtruments. 

Among the feveral notes, I find among my looſe papers, and in a 
Diary I kept for a while of theſe obſervations, I ſhall content my ſelfte 
tranſcribe the following two , becauſe, though divers others were: made 
by my Amanuenſis, whoſe care is not to be diſtruſted, yet by reaſon of 
my abſence I could not. take notice of them my telf, The firſt of theſe 
HMemorandums runs thus. | | 

Laft night 1 took notice, that there was but one or: two Diyiſions 
difference betwixt the two Thermometers. but upon ſuch a change of 
Weather, that happened this day as made me imagine, that the At- 
moſphere would be lighter than before, conlulting the Baromerer ( if 16 
avoid Circumlocutions I may 1ſo call the whole Inſtrument wherein 7 
Mercurial Cylinder of 29. or 30. Inches is kept ſuſpended after ' the 
manner of the Torricellian Experiment. ) 1 found the Quickſilver 
lower than it had been a great iwhile, and the:eupon concluding , 
there would be a notable diſparity , between the ſeaPd and open 
Weather-glaſs, I haſted to them, and found that the latter being 
"much alleviated from the weight of the Incumbent Air , was ne 
Teſs than 17. Diviſions higher than the others, and comparing the 
height the two Inſtruments were this day at , with an oblervation [ 
my ſelf made about a week ago, when the Quickſilver was much 
higher than now it is; 1 found, that although this afternoon the ſeaPd 
Glaſs being at 41 , the other was 58. yet Then , when the ſeal'd Wea- 
ther-glaſs , was five diviſions higher , namely , at 46, the unſeal'd Wea- 
ther-glaſs was but at 27. So that betwixt that time and this, the Li- 
quor in the ſeal'd Weather-glaſs, has deſcended five Diviſtons , but that 
in the open Weather-glaſs has aſcended 31. 

Thus far the firſt-of the above mentioned Notes; the ſecond is 
as follows. | 

The Mercurial Cylinder being higher, than it has been a good while, 
and yet the Weather warm and Sunſhiny , when the Liquor in theſeaPd 
Glaſs ſtood very near the 50*® diviſion, that in the unſeal'd was fallen down 
as low as the 32. | 

So that it is very Poſlible , that the unheeded change in the weight of 
the external Air may have a greater power to comprels the included Air 
in an unſeaFd Weather gals than anot inconſide:able degree of warmth 

2 may 


(12) 
may have to dilate it, and conſequently in an o:dinary Weather-glaſy; Z 
where the Air is included: at the Top, it may. often fall out , that ® 
contrary to what men ſuppoſe muſt needs happen , the pendulous wa- F 
ter may riſe in warmer weather, and fall in colder. , 
And ev'n fince the writing of. the imm2diately fo:egoing part of this 
page, within a few days that interven'd, I have my ſelf made obſervati: | 
ons , that do-yet more clearly manifeſt this truth , as may appear.. by the | 
following notes. The firſt of which ſpeaks thus. F, 
Memorandum, that Yeſterday night the Quickſilver being at 29 Inches, | 
the Liquors in the ſeal'd and unſeal'd Weather-glaſſes, were near about # 
the ſam2 Diviſion , the former being at 40, and the other being but half * 
a Diviſion ſho:t of that Number. But this night theQuickſilver being # 
riſen about + of an Inch ; the Liquor: in the ſeal'dis aſcended to 45, and # 
the other deſcended beneath 35 about half a Diviſion, ſo. that there. is Z 
now 10 Diviſions between them- F;- 
This the firſt Note , to which thefollowing night enabled me to add 
this other. | 7 
The Quickſilver being riſen almoſt of an Inch above the ſtation it reſt; 
ed at the night before laſt night , the Hermetical Weather-glaſs beingas 
#7 

. 


it was then above the 40 Djviſtn ; the Liquor in the other , which was #7 
Open, in two days and nights is fallen to the 17, and conſequently is "+ 
ſubſided about 23 Diviſions , whileſt the other is about the ſame height 7 
at which it was at the beginning of that time. 6 

Two or three days after , being returned to the place wherein I had 
made this laſt obſe:yation, and from which ſom2u:gent occaſions had for 
that time exated my abſence; I found the Diſparity , betwixt the two 
Thermometers that is expreſs'd in the following Memo-1al. - 

This day the. Quicksilve: being riſen to 3o Inches, when the Liquor 7 
in the ſeal'd Weather-glaſs was at about.4.1 Divisions , that in the other, {3 
was depreſs'd a pretty deal below the ninth Diviſion , ſo.that. th diffe; 
rence between the two Thermometers was increas'd ſince the laſt Obſer- #7 
vation from 23 to near 33 Diviſions, all which the Liquor in the open 
Weather-glaſs had ſunk dowa, whileſt that in the ſeal'd continued 
almoſt at a ſtand. And the day afte: this Memo-ial, I had occaſionto 
ſhall here think requiſite to. 7: 


| (.r3) 
Eiquor appears in both the Glaſſes to have uniformly enough ſiih- 
fided ; that. in the ſeal'd Weather-glaſs, being about the 3 3, and: 
the other being ſunk quite below the loweſt mark of all , which was: 


” more than 1 apprehended it would have done, when there was no 


froſt , eſpecially ſince by my Diary it appears, that one of the laſt 
times-I obſeryv'd the Hermetical Weather-glaſs to ſtand at near about 
the ſame height , namely , the 34 ;, the Liquor in the other Glaſs was: 
no lower than the 41 : . nor probably would there be now ſo. great a/ 
difference , if the Atmoſphere had not been this day very heavy ; where- 


# as, when this freſhly recited obſervation was made, I find by the . 


Diary , the Quickſilver to” have aſcended but to 29 Inches, and a 


g by Pretty deal leſs than a half. 


Since that time, being forced by ſeveral Avocations to be often abſent 


2 f:om. the. place where my Thermoſcopes were kept , I was not careful 


to proſecute ſuch Obſervations, thoſe already ſet down ( not to menti- 


= on thoſe thatare not here tranſcrib'd ) being judg'd abundantly ſufficient 
2 toevince the Paradox propos'd to be p:ov'd by them : Only , to mani- 

; 2 feſt that after I deſiſted from regiſtring my. iObſervations, the ' Phenomena 
-} mayprobably have'beenas remarkable as before; I ſhall add, That'one'of 
> thelaſt times 1 chanc'd to take notice of the Difference to be gather'd 
"2 by comparing the two - Weather-glaſles , I found ( the weather happening 
>> tobe warmer than ordinary ( the difference between them to exceed any 
2 thatIremembred my ſelf to have then obſerv'd , amounting to forty four, . 
> if not to forty five Diviſions. 


Agd ev'n fince the writing of the- Laſt Line, we-have had opportunity - 


, 7 toobſervea Phenomenon , which if it had occurr'd to us in the place where | 
. 2 we might have compar'd the Baroſcope with the 'Exatt Weather-glaſſes 
2 hithe:to mention'd, ( and whereby we kad been invited to-rely upon it 2} - 


; : would perhaps appear more Conliderable than any .of- the Obſeryations . 
: # yetrecorded. For not very many hours ago, finding in the Morning the 
27 Quickſilver to be riſen in a good Baroſcope of mine ( though another 


hl # 
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the 


2 from that, all this while referred to, and elſewhere kept ) above 4 of an 
2 Inch higher than the place it reſted at the Night foregoing , and a ſome 
= what Nice Weatherzglaſs( where the inciuded Airis kept in the lower 
= Part of the inſtrument, which is ſhaped like that already deſcrib'd in - 
= this Diſcourſe ) being conſulted toſhow what Effect ſo great and ſudden 
2 a Change of the Atmoſpheres gravity would have upon it ; I ſaw the 


tinted Liquor in the ſhank depreſs'd a full Inch or more beneath the Sur- 
face of the Ambient Liquor in = Viol, which ſtrange depreſlion of the Li- 


3 quoT : 


Vw _ 
- QUOr in 4 Pipe above 20 Inches long, and whete the alterations of the 
Air as to Heat and Cold are not wont to produce any thing near {o great: 


.an Effet, I could not but take much notice of. Since the ſeafon of the 


year makes it no way likely that the night , thongh Cold , could have F 
had ſo powerful an Operation on it , eſpecially ſince an Amanuenſts that * 
watch'd it much longer than 1, affirms that he ſaw the Liquor driven - 
down quite to the very Bottom of the pipe , and a Bubble of the out- 7 
-ward Air to make its paſſage through the water , and to joyn with the 

Air contain'd in the cavity.of the Viol. Te 
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The II. Diſcourſe, 


Containing ſome 


” New Obſervations about the Deficiencies of PYeather-. 
glaſſes, together with ſome Conſiderations touchin 
the New or Hermetical Thermometers. | 


Nd ſince I had occaſion to ſpeak of the Deficiencies of 
Weather-glaſſes, and the miſtakes] whereto men are 
liable in the Judgement they make of Cold and Heat 
upon Their Informations, it will not perhaps appear 
impertinent to add three or four Conſiderations more 
to excite men to the greater Warineſs and Induſtry , 
— — ==) both in the making and uſing Weather.glaſſes, and in 
their. Judging by them. | 
I, And firſt, I conſider , that we are very much to ſeek for a Standard 
0: certain Meaſure of Cold, as we have ſetled Standards for weight, 
2 and magnitude, and time, ſo that when -a man mentions an Acre , or an 
| 1 Ounce, or an Hour; they that hear him, know what he means, and can 
> ealily exhibit the ſame meaſure: but as for the degrees of Cold ( as we 
+3 > haveelſewhere noted concerning thoſe of Heat) we have as yet no cer- 

»- tain and prafticable way of determining them ; for, though, ifI uſe a 
Weather-glaſs long, *tis eaſie for me to find , when the weather is cold- 
er, or when warmer , than it was at the time when the Weather-glaſs 
was firſt finiſhed , yet that is a way of eſtimating , whereby I may in ſome 
degrees ſatisfie my ſelf, but cannot ſo well inſtru&t others, ſince I have 
{ NOceitain way to know determinately , ſo as to be able to communicate: 

4 my knowledge to a remote Correſpondent , what degree of Coldneſs 
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cor Heat there was in the Air, when I'firſt finiſhed my Thermoſcopez | 
Fer beſides that 5 we want. diſtint Names forthe ſeveral giadual diffe. F 
rences of Coldneſs, we have already declar'd , that onr ſenſe of feeling 
cannot ſafely be relied upon to meaſure them ; and as for the Weather- 
glaſs, that is a thing , which-in this caſe is ſuppos'd to be no fit Standard #7 
to tell us what was p-eciſely the temper of the Air when it ſelf was firſt # 
finiſhed, fince that does but inform us of the receſſions from it, or elſe # 
that the Air.continues in the Temper it was 4n at the making of the In- 7 
 ſtrument , but does not determine for us that Temper , and enable us, to 7 
expreſs it; as indeed it is ſo mutable a thing, ev'n in the ſame place, and = 
- oft-times in the ſame day, if not the ſame hour, that it ſeems little elſe * 
than a Moral impoſlibility , to ſettle ſuch an univerſal and p: ocurable 7 
' Standard of Cold, as we have of ſeveral other things. And indeed there 7 
is ſcarce any .Quality , for whoſe differences we have fewer diſtinct Names, = 
having ſcarce any for the many degrees of Coldneſs that may be conceiv'd *z 
to be intermediate, betwixt Lukewarmneſs and the Freezing degree of 
Cold, and even theſeare undefin'd enough; for that , which to ſome mens 7 
ſenſes will feel Lukewarm , by others will be judg'd Hot, and by others ©: 
Perhaps cold; nor is even the glaciating degree of Coldneſs, well deter- 
min'd, fince not only differing Liquozs , as oyl, wine, and water, will ma- 
nifeſHy *freez:-much+ more eaſily one than onother, but even Liquors: of 
the fame denomination; and of waters themſelves ſome are more eaſily 2: 
turn'd into Ice than others ,-and 1 ſee no great cauſe to doubt but that 7 
there may be ſuſficiently differing degrees-of Cold, whereof the mildeſt 
ay ſuffice for the congelation of fome waters. I muſt not forget to add, 7: 
that the ſame perſon, that has-made many obſervations with a Weather- =: 
glaſs, is ſo confin'd by that numerical Inſtrument, that if by the ſpilling of = 
the Liquor, or the cracking of the Glaſs, or the caſual intruſion of ſome 
Bubbles of Air, or by -any of divers other Accidents that may happen, = 
the Inſtrument ſhould be -ſpoil'd, he would, though he ſhould imploy 7 
azain the ſame Inſtrument , be reduc'd to ſeek-out-a new Standard , *: 
wierewith to meaſure the varying temperatureof the Air. And though ** 
it be not difficult to include in the Cavity of a Weather-glaſs ſome other :- 
fluid Pody inſtead of Air, yet it willbe very difficult, if not impoſlible, to © 
in-lude a Body, fit to reſent and ſhow the Alterations of the Am- 7 
bient Air, without being alſo -{iable to reccive impreſſions from it at 7 
the time of its being firſt ſhut up. 2p 
Yet I will not here omitthat l have fometimes conſide:'d whether the ** 
eTential oy] of An ſeeds ( which 1s that that is diſtil'd by the interven- 
.$:0n of water ina Limbeck )) might not,<during a good part of the _ 
@ T3 


| (17) 
# "be of ſome uſe to us, in making and judging of Weather-glaſſes . For ths, 
| Liquor, as we elſewherealſo note , having the- peculiarity of looſing its 


2 fluidity during almoſt all the Winter, and a good part of the Spring, and 


EZ Autumn too , when the Weather or the time of the day is colder ; this 


2 Liquor, I ſay, being ſuch, in caſe you very 


s gently thawit, and then putting into jt, the 


X Ball of a Weathe:-glaſs furniſh'd with ſpirit 
*Z of Wine that will burn all away, you ſuffer 


2? the oyle to re-congeal Leiſurely of it ſelf, 
2 you may by obſerving the ſtation of the ſpi- 
*® rit of Wine in the Thermoſcope , when the 
"2 Oyl begins manifeſtly to curdle about it » 
2 be in ſome meaſure aſſiſted , to make ano- 
Ss ther Weather-glaſs -like it . For if you put 
I ſuch rectified ſpiritof Wine into a Glaſs, the 
2 Cavity of whoſe -Spherical , and that of its 


An Ingenious man has propoſed © 
anather way of ſe:ling a Standard 
for Weather-glaſſes,namely,by ob 
ſerving the coldneſi, which 35 re- 
quifate to make diftili*d waicy be= 
gin to freez.: But though the accu- 
rateneſsof this way may be as well 
as the other juſtly Queſtion d, and 
cannot often te put m praftice , e- 
zen in Winter it ſelf , nor without 
trouble ye! it may al/o be aduan- 
tagiouſly made uſe of > when the 
cold happens to be great enough 39 
freez water, 


> Cylindrical part, are as near, as may be, e- 
= qual to the correſpondent Cavities in the former Glaſs, you may by 
2 ſome heedful Trials, made with thaw'd and recongeal'd oyl of Aniſeeds, 
7 bring the ſecond Weather-glaſs to be ſomewhat like the firſt ; and if you 
= know the Quantity of your ſpirit of Wine , you may eaſily enough make 


' 3 an eſtimate , by the place it reaches to inthe Neck of the Inſtrument, 


> whoſe .capacity you alſo know, whether it expands or contracts it ſelf to 
= the 40, the 30, 'or the 20 part, &c. of the bulk it was of, when the 
2 Weather-glaſs was made. By the help of the ſame Oyl you may make 
=: ſome kind of eſtimate , though a more uncertain one, of the difiterence 
-; oftwo Weather-glaſſes of unequal bigneſs: And though I know how 
= much may bealledg'd to ſhew the uncertainty of this way of making a 
2; Standard for VVeathe:-glaſles ; yet as what I have formerly reprelented 
-} may manifeſt meto be far enough from looking on it as an exact Stan- 
> dard of Cold; fo perhaps the way propos'd may not be altogether ule- 
-- lefs in the making and comparing V Veather-glaſes, ſince in ſuch caſes, 
': Where we are not to expect to hit the mark it ſelf, it is 'of ſome advantage 
.- tobeableto ſhoot leſs wide of it than otherwiſe we ſhould. | 
= HI. But not to inſiſtany furrt®-on a difficulty , which is ſo hardly evi- 
--: fable as that, which occurs about ſetling a perfect Standard of Cold, 
> there are unaccurateneſles in the meaſuring of Cold by VVeather-glaſles,, 
2 which may be avoided, but are not ; Fer, Men are not wont totake care, 
= that the Stems be even and Cylindrical enough , but are wont+to make 


3 ule-of ſuch, as are much wider at the upper Part near the bubble, _ 
C cthe- 


(18) Yo 
otherwhere nor do they obſe ve, avrhey might, a Proportion' betwixt W 
the Diameter of the Bore of the Cylinder , and that of the Cavity of the ® 
Spherical Bubble, and divers other circumſt:nces are commonly negle- 
ed, which if well o der'd would make much towards the Certainty W 
and inſtruLtiveneſs of the Informations, afforded us by VVeather glaſſes, # 
To which may be added, that even in thoſe, wiere ſome part of the Li- ? 
quor is expos'd to the external Air, there may be inade Contrivances # 
much more convenient, in order , at leaſt, to ſome particular purpoſes, 
than that of the Vulgar VVeather-glaſs , fome of. which we have im- 7 
ploy'd, and others have been either skilfully devis'd , or alſo happily at- 
tempted by ſome eminently ingenious Members of the Roy- 

Dr. Wen. Society. And though that , which we have already de- 
£Cr, Goddard. Cech d5 hes, x _ 3 
Myr. Hoot. crib'd in another Treatiſe, he very ſimple, yet it is much i 
more commodious for ſeyeralof the following Experiments 
of. Cold, than that, which 1s commo#a#in uſe. For 1in this, where the in- 
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cluded Air is as it were pendulous at the Top of the Glafs, *tis very 27 
EP 
Ne 


troubleſome and difficult ſo to apply CoH Bodies, and eſpecially Liquid © 


ones to it, as therewith to meaſure their Temper, whereas the Thermo« 27 
meters, I ſpeak of, being made by the infertion of a Cylindrical pipe - 
of. Glaſs (open at both ends )) into a Vial or Bottle, and by exaQtly ſtop = 
Ping with ſealing wax, Or very cloſe Cetnent the Mouth of the Vial, that © 
the included Air may have no communication with the External, but by 
the newly. mentioned pipe: In this kind of Inftrament, I ſay, by chuſing a 7 
Vial as large, as you pleale, and firting it with a Cylynder , flender enough, |: 
the propotion between the part of the Vial poſleſt by incladed. Air, and /: 
the Cavity of the Cylinder, in which the Liquor is to play up and down, 
may be eaſily made ſo great as to make the Liquor in this Inſtrament, 
with the ſame degree of Heat and Cold, rife or fall four or five, or more | 
times as much as the pendulons Liquor is wont to doin an O:dinary ** 
VVeather-glaſs, where the cavity that lodges the Air , is wont to be much 7 
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other Bolies to refrigerate the included Air , by immerſing the Vial, if * 


need be ( by a weight ) into the Liquor to be examin'd and _— b 
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(19) 
Z - ſand there as long as we pleaſe. And ſo we may alſo meaſure the Cold- 
neſs of Eaith, Snow, powder'd Ice, and other conſiſtent Bodies, which 
may be heap'd about the Vial, or-in which it may be bori'd. 

[1], I conſider too, that though men are wont confidently enough to 
conclude, that in caſe 7 for inſtance )) the Coldneſs of the weather make 
the Liquor in a Thermoſcope yeſterday an Inch higher than 'twas the day 
before , and this day an Inch higher than *twas yelterday, the Air muſt 
be this day as cold again as it was yeſterday, or at leaſt that the increaſe 
of Cold muſt be double to what it was yeſterday, and ſo in other pro- 
Portions, yet the Validity. of this Colleftion may very juſtly be Queſti- 
on'd ; For, though we ſhould gant , that Cold is that which of it ſelf, or 
by its own power contracts the Air, yet how does it appear, that a double 
degree of Cold mult produce a double degree of condenſation in the Air, 
OE _ not either more or lefs. Since beſides that *tis taken for granted, but 
> not prov'd, that the differing Quantities of included Air in ſeveral In- 
' ſruments, and the differing bigneſſes - of the Pipes, and the differing 
degrees of Expanſion , wherein the included Air may happen to be, when 
the Aſcenſion of the water begins to be reckon'd, may render this Hypo- 
theſis very ſuſpicious ; beſides all this, ( I ſay )Iam not inclin'd to grant 
( what Philoſophers have hitherto ſuppos'd) that the Condenſation of 


= the Air, and the aſcenſion of the water is oxly, or ſo much as principally, 


— ſtrengthsrequir'd to compreſs Air, are in reciprocal proportion, 


,  effeted by the proper Vertue of the Cold, but by the preſſure of th 
- Ambient Air, as we ſhall ere long more fully declare : And it this be 
made out, then the computation, we are conſidering, will be found to be 


very fallacious, for we have elſewhere ſhewn, That the 
Defence fas 


or thereabouts, to the ſpaces comprehending the ſame portion of AER 
f LL ” 


= Air; ſothatifa Cylinder ( for inſtance ).of four Inches © 

* Air, be juſtableto reſiſt a ſtrength or preſſure equivalent 10 10. pound 
weight, when it comes to be compreſs'd into two Inches ; in this caſe, 
Ifay, an equal force ſuperadded to the former, { which makes that a dou- 
ble force, or equivalent to 20 poynd weight, ) will drive up that already 
> compreſt Air into half the ſpace; that is, into.one Inch- or thereabouts z 
> - whence it follows, that .in eftimating the conderfation of the - Air jn a 


.. >; . Weather-glaſs, we muſt not only conſider, how much ſpace it is 


. P | made to deſert, but alſo, what proportion that deſe: ted ſpace bears to the 
= Wholeſpaceit formerly poſleſt, andto what degeee of denſity it was reduc'd, 


hae before the application of the then force; and we muſt 1 cmember, that the 
mn reliſtanceo the included Air is not to be look'd upon , as that ofa weight, 
. | Which may remain always 2 that of a ipring forcibly bent; and 

a . | «2 which 


(20) | | 
which is increas'd more and more, as it is crowded into leſs and leſs Room; 
But theſe Nicer ſpeculations it would here be ſomewhatimpropcrto purſue. 
Iv. Wherefore I ſhall proceed to what may ſeem a Paradox, that even 
the particular Nature of the Liquors, imploy'd in Weather-glaſles , is # 
not altogether to be neglected , till we have a better and more determinate 
Theagy of the cauſes of Cold, than 1 fear we- have: For, though uſually ## 
it matters not much, what Liquor you imploy, yet *tis not impoſlible, 
that in ſome caſes men may ſlip into miſtakes about them, for it will not 7 
follow, that if of two Liquo:s, the one be much the more obnoxious to +: 
the higher degree of Cold, that of Glaciation, the other muſt be leſs *: 
.exfily ſuiceptible of the lower degrees of Cold; ſince thoſe, that make | 
ſeaPd Weather-glaſſes , ſome with water, and ſome with ſpirit of wine, ::: 
have confeſſed to me, that they find theſe ( laſt nam'd ) mnck mo:e apt 
'to receive notable impreſſions from faint degrees of Cold, than thoſe '- 
that are furniſhed but with water, which yet is eaſily turn'd into 7: 
Ice by the cold -of our. Climate, which will by no means produce the 
like effect upon pu-e ſpirit of Wine- | 2 
Beſides we cannot always ſafely conclude ( as Philoſophers and Chy- ©: 
miſts generally do, that the more ſubtile and ſpirituous Liquors muſt ' 
be the leaſt. capable of being congealed ( that is, made to loſe its fluidi- 
ty , as Oyl and ſome other ſubſtances are wont to be reduc'd to do by | 
the Action of Cold ) for the Chymical Oyl of Aniſeeds diſtilPd by a Lim- © 
beck is ſo hot and ſt:ong a Liquor, that a few d:ops of it conveniently * 
diſſoly'd will make a whole Cup of Beer taſte as ſtrong, and perhaps 
Heat the Body as much as ſo much Wine , and yet this hot and ſubtile Li- : 7 
quor I have found upon Trial , purpoſely made, to be moreeaſily conge- 
lable (in theſenſe freſhly explain'd) by cold than even common water, !-: 
and to continue ſo ſeyeral dayes, after a Thaw had refolv*d the common -*' 
Ice into fluid water again. And know ſomediſtilPd Liquors, whoſe compo- :. 
nent particles are ſo piercing and ſo vehemently agitated, that the tongue - 
cannot ſuffer them , and that they are not perhaps inferior to moſt Chy- :- 
mycal Oyles, nor to Aqua fortzs it ſelf, and yet theſe may be congeal'd by © 
far leſs degrees of Cold, than ſuch, as would yet prove ineffectual to * 
_ either the generality of Chymical Oyls , or- the generality of 1a- .- 
line ſpirits. £3 231 2 3-i 
And Indeed till we attain to ſome more determinate Theory of Cold, 
and come to know more touching its cauſes, than we yet do, 1 ſee not; 
why it ſhould be abſurd to ſuſpet, that theugh there be ſome kind of oy 
Bodies, which ſeem - fitted to produce Cold . indiſcriminately in the 
Bodies they invade or touch , yet it the refrigeration of a Body be but :: 
+ GR the 


E27) | 
the leſſening of the wonted or former agitation of its parts ( from what  . 
cauſe ſoever that remiſneſs p:occeds ) it ſeems not impoſſible, but that 
| belides thoſe Bodjes or. Corpulcles , that may be look*'d upon 2s the 
Catholick Efficients of Cold , there may be particular Agents, which in 
reference to this or that particular. Body may be call'd frigoritick, 
though they would not fo mucti reiiigerate another Body , which Per- 
haps would be more calily aflected,, than the former, by other eſficients 
. of Cold. For we may obſerve, that Quickſilver may - be congeal'd by 
the Steams of Lead, which have not been taken notice of. to have any 
ſuch Effect, upon any. other fluid Body, and yet Quickſilver is not to be 
_ depriv'd of its fluidity by ſuch a degree of Cold, as would freez not on- 
ly water but wine. And by what we have fo:merly related upon the ci e- 
dit of that great Traveller, the Jeſuit Martinine, it ſeems, that waterit 
ſelf may in ſome Regions beſo diſpos'd by the conſtitution of the Soil, 
that.*tis ſuſceptible of ſtrange impreſſions of Cold in proportion to the 
Effect, which that degree of Cold produces therein humane Bodies. Be- 
ſides, Opium alſo, of which three or four grains have too oft deſtroyed 


' the heat ofthe whole mals of Blood in a mans Body , though that be a 
' very hot, ſubtile, and ſpirituous Liquor, does not ſenſibly refrigerate 


water , as faras Icould obſerve with a good ſeaPd Weather-glaſs, which 
I put ſometimes in a glaſs of ordinary water, and ſometimes into a glaſs 
of water of the ſame 'I'emper, and ( as we gueſs'd) of the ſame Quanti- 
ty , wherein Opium , enough to kill very many men, was put in thinſli- 
ces, and ſuffered to diſlolve ; which ſeems to argue, that as differing Li-. 


- Quors have each their peculiar Texture, ſo the:e may be certain Bodies, 


whoſe minute pargicles by their peculiar ſeize, ſhape and motion, may 
be qualified to hinUer , or at leaſt leſſen the agitation of the particles of 
the appropriated Liquor, into whoſe pores they inſinuate themſelves ; 
And thereby, according to the lately mention'd ſuppoſition, they may 


 * - refrigerate that particular Liquor: without. having the like Effet on o- 


ther Liquors, whoſe Textuces are differing. And. I might countenance 
this by adding , that as fiery and agitated a ſpirit as that of wine, when 
well deflegm'd , is juſtly thought to be; yet Iknow more liquors than 


| . one, that being mingled with it, will in a trice deprive it of its Fluidity 
and the like changel haye ſometimes made in ſome other liquors alſo. But 
. I muſt not Inſiſt on ſuch matters, . having mention'd them but. only to a- 


waken mens curioſity and circumſpettion, and-not to build much upon 


> . themywhich will beeaſily credited, if it be remembred, that a little above 
= .Imyſelffufficiently intimated, that this ConjeCfture ſuppoſes ſomething 
2 about the .Theory of Cold, which is not yet ſuſliciently clear'd.. Only, 


G 3- becaule - 


WS -# | | 
: becauſe the former Experiments ſhew, That the various Agitation '6f i 
the minute parts of a Liquor, whereon its Fluidity depends, may be 
hindred or ſupp:eſſed by the intervention of adventifious Corpulicles: | 
But do not clearly ſhew , That the Liquor by being depriv'd of that 3 
Kind of Agitation does aQally acquire a Coldneſs : I might ſubjoyn ? 
thus much, that by the Addition of a certain ſubſtance ( which for juſt 
reaſons I muſt forbear to deſcribe ) that would ſcarce ſenſibly refrigerate ! 
common Water ; I can make a certain ( and for ought | know, one only 
Liquor , that js wont to the tonch to-be much of the Temper of Wa- 7 
ter, tO receive a conſide. able degree of Coldneſs : This, I ſay, ( as ſtrange + 
as it may ſeem) I might here ſubjoyn to countenance the Conjectures, 1 : 
have been delivering, and afford ſome new Corolaries; but for the | 
Reaſon newly intimated 1 forbear , and the cather becauſe I think it high 7 
time to return thither , whence the Conſiderations, I have offer'd about 7: 
Weather-glaſſes, have made me digreſs. | fa 
I was going then to take notice , upon the Occaſion offer'd by what 1 7 
related of the Influence -of the Atmoſpheres gravity upon, common 7 
Weather-glaſles , of the difference between them and thoſe that are Her- 7 
metically ſeal'd. And indeed, theſe are in ſome things fo much more con- {7 
venient than the others, that ( if I be not miſtaken{(it has already prov'd /* 
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ſomewhat ſerviceable to the inquiſitive ; that I have direRed the making 77 
_ of the firſt of them, that have been blown in England ; At the beginning ' 
 -Indeedlhad difficulty to bring men to believe, there would be a rarefa- / 
"ion and condenſation ofa liquor Hermetically feal'd up , becauſe of } 
' -the School doarine touching the impoſſibility of a vacwm , and efpe- | 


cially, becanſe I had never ſeen any Experiment okgghis kind , nor met ba 
with any that-had , but after ſome Trials , which-my Conjeftures led 7 
me to make faccesfnlly enough , that in Hermetically ſeal'd Glaſſes, botk ! 
Air and Water might be alte:nately rarif'd and condens'd ; I found my 7: 
work much facilitated by theſight of a fmall ſeal'd VVeather-glaſs , newly 7 
b-ought by an Migenious Traveller from Florence, where it ſeems ſome /: 
- of the Eminent Yerrwoſe, that enobled that fair City , had got the ſtart * 
. of us in reducing ſeald 'Glafſes intoa convenient ſhape for Thermoſcopes, : 
'Bnit ſince that , the mvention has in England by a dexterous hand, that ! 
nſes to make them for me, been improy'd, and the Glaſſes we now uſe |”: 
--are more conveniently fhap'd , and more Exact than the pattern, 1 can- > 
ſed the firſt tobe'made by. But the filling of theſe long ones that we 7 
*now uſe, is a work of more niceneſs and difficulty, than they that have not 7: 
*tried will begpt to imagine, and therefore may elſewhere deferve either : 
".om our Pen, or his, that is moſt yers'd in making them , a more par, 
_ | ticu: 
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be brought to a lovely red with Cochinele, open'd by the moſt ſubtle 

bi. Volatile ſpirit of Urine, by which means the included Liquor is not on- 
> Ty very conſpicuous and ſecur'd from freezing , but fo ſuſceptible of even - 
= theſlighter impreflions of external Bodies (which would work but faint- 
2 Iy on water ) that *tis pleaſant to ſee , how many Inches' a mild degree 
2; of heat will make the Tinfture aſcend in the very ſlender Cylindrical ſtem - 
=: of one of theſe uſeful Inſtruments; of which we have ſpoken the more 


(23) 
ticular account of the way of Per:orming it : The advantages of theſe 
VVeather-glaſies being at no hand inconlidec:able. For, the weight or 
prefure of the Atmoiphere { which, as we have noted, may work ve.y 
much upon othe:s, ) their being ſeal d defends them from : And by 
this Advantage they may be us'd in the higheſt and in the deexclt places, 
with as much certainty as any where elſe. Next, whereas in other 1 her. 
mometers the Liquor-is very ſubject to be ſpilt, m cate they be removed 
from place to place, and which is worſe , though they be not remoy'd, 
js ſubje&t to be prey'd upon and walted by the Air, whereby informati- 
ons of ſuch Weathe:-glaſſes are rendred in Tradt of time ſomewhat un. 
certain : In ſeal'd Weather-glaſſes, there is no danger, that Liquor 
ſhould either ſpill or evaporate. And upon the ſame Account, theſe 
have this Advantage, that you may ſafely let them down into the Sea, 
and immerſe them in any Liquor , you pleaſe , without excepting the 
moſt corroſive to examine their Coldneſs : Not to mention, that in- 
ſtead of the courſer Liquors uſed in common Weather-glaſſes, which 
are ſome of them not unapt to freez , and others unapt enough to com- 
Ply with the lighter alterations of the Air, and inſtead of the colourleſs 
Liquor, whethec water or no (1 know not ) ns'd in the Florentine Wea- 
thec-glaſs I ſaw, We imploy highly rectif'd ſpirit of Wine , whoſe being 


22 particularly in'this place , becauſe we ſhall have frequent occafions to 
2 mention them in the following Papers; and no body as yet, that we know, 
"y has written any Account of them. 


| But though theſe Weathe:-glaſſes be mnch more to be rehed on, than 


=; thoſe that are commonly in uſe , yet we would have a Philoſopher look 
> upon both theſe and our Senfories , but as Inſtruments to be imployed 
-> by his Reaſon, when he makes his Eſtimates of the Coldneſs of Bodies : 
7 And though perhaps it willſignifie nothing in the Event , yetl ſee not, 


2 why it ſhould misbecome a Naturaliſts Diligence and circumſpetion to - 


EY, 
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2: try, whether ev*n ſuch Weather-glaſſes ought to be ſo far allow'd of, as 
7 on men from looking after any other kind of ways. of eſtimating 


For., though the ſcaling of theſe Weather-glaſſes protect the REES 
| | | Liquor: - 
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*Liqnor from the preſſure of the Air, and keep it from evaporating , yet : 


It willnot follow from hence, that they mult be exempt from. all the o- 


. the: impecfeftions, which we formerly mention'd to be imputable to 


Weather-glaſles. 

I know not whether you will allow me to add on this occafion, that 
tinted ſpirit of Wine (and the like may ( for ought we know )) be ſaid 
of any ſuch Liquor ) being a particular mixture, in caſe it be allow'd pol- 
ſible, that the ſubtile ſteams of inch Bodies ( as we fo. merly noted to be 
frigorifick in reſpect to ſome Liquors ) may infinuate themſelves through 
the pores of Glaſs ; as *tis granted, that the Effluvinms of the Loadſtone 
do readily permeate It: in this Caſe, I ſay, though | willingly allow it not #7 


to be likely, yet-it is not abſolutely impoſſible., that ſome Steams, that i? 


wander through. the Air , may be more or leſs Cold, or may more pro- 
mote or hinder an agitation among the minute parts in reference to It, 


than in reference to other Liquors; as we formerly noted , thata grain or 


two of Opium will exceedingly allay the warmth and motion of the whole |? 
maſs of Blood in a mans Body , though ten times that Quantity will 
not ſenſibly refrigerate the tenth part of ſomuch water. And that this 
may appear the leſs extravagant , I ſhall here add ſome 'mention of an 7 
odd Phenomenon, that, as it were, by ſome Fate has occur'd to me, ſince |; 
L began the Diſcourſe I am now upon ; for whileſt I was yeſte:day wri-- > 
ting It, I had occaſion to Examine by ſuch a Seal'd Weather-glaſs ( as I 7 


have been ſpeaking of) the Temper of a certain ſtrange kind of mixture, 7 


that towards the cloſe of this Treatiſe, I ſhall have Occaſion to take 7 
Ipecial Notice of : and though to the touch it appear'd but Lukewarm, 
yet having put into it the Ball, and part of the ſtem of the ſeal'd Wea- #* 
ther-glaſs, I found the Included Liquor ſlowly enough impell'd up ſo 
high, that at length, to my wonder, it roſe eight or nine Inches in a Stem, 7 
which was not much above a foot long; but that which I relate, as the 7 
ſurprizing Circnmſtance, is, that when I had taken out the Thermo. 
ſcope, aud remoy'*dit again into a deep Glaſs full of Cold water, whence #7 
I had ju{t before taken it out, to put it into the Anomalous mixture , ! 

I had a mind to-examine ; the Tin&ture in the Weather-glaſs did not ( as ** 
it was wont , and as any one would have expected ) begin to ſubſide again i 
towards its former ſtation , but continued within about half an Inch or # 


leſs of the very Top of theInſtrument, though neither my own buſie Eyes, #7 


nor thoſe of a perſon very well Vers'd in making and ung Thermoſcopes, 7 
could. perceive, that the expanded Tincture was any where diſcontinued 
by any Air or Bubbles , whichat firſt we ſuſpefted might poſſibly (though 
i were very unlikely ) have been generated by the Tepor of the —_ 'S 


(25) 
*Byt that which continued our wonder, if not increafed it, was;that dutinp 
Four or five hours, that the Inſtrument continued in the Cold water, and 
during ſome hours alſo, that it was expos'd tothe Air, the Tinure did 
not ſubſide above halfaginch ; and which is yet more ſtrange, having 
left the Glaſs all night in the window of a Room , where there was no 
Chimney, 1 found in the morning, that its deſcent was icarce ſenſibly 
greater , for it continued about. eight Inches higher , than the mark it 
2* ſtoodat, when Ifirſt put it into the Lukewarm mixture, and how lopg it 
2 will yet retaia this ſtrange expanſion, is more thanl can tell. But by this 
 . and what I may have- occaſion hercafter to relate conce.ning this mix- 
z ture, it may appear ſomewhat the mo. c reaſonable to ſuſpe&t, that even 
2 ſeal'd Weather-glaſſes furniſhed with high rectih'd ſpirit of Wine, may 
Z -in ſome ( though very rare) conjectures of Circumſtances, and from ſome 
2 peculiar Agents, either by their infinuating themſelves through the Pores 
= .of the Glaſs, or on ſome other Account ,. receive imp-eſſions , that , as 
far as. can eaſily be diſcern'd , are not purely the genuine. and wonted Q- 
perations 'of Heat and Cold. EO ] 

2 The Chymiſt Orthelizs tells us , that the Liquo: diſtiPd from Theaw.Chy- 
2 . the Oar of Magneſia or Biſmute ( which ſeems to be the ſame 4%: 2914. 6. 
> Mineral, that wein Engliſh call Tin-glaſs) will ſwell in the Glaſs *tis 
>» Kkeptin, notonly manifeſtly , but very conſiderably at the full Moon , 
and ſhrink at the new Moon , and if all-my endeavours to procure tha t 
Oar had not prov'd fruitleſs , Iſhould be able. by . my own Expe.ience 
> to diſpove or confirm ſoadmirable a Phenomenon; but being as yet un- 
2 furniſh'd to make the Trial my ſelf, leaſt it. might appear a Vanity., fo 
*> -Much as to mention ( without _ it ) a. thing 1o very unlikely : .I 
+; ſhalladd,. that ſince 1 find the L_ for the main , which was delti- 

= veredby. the Chymiſt, . qmploy'd asan _.. ER : 
be Y won A by a { O—_ Fog et peyn Vitrum optime clauſum nc quid exſpirar? 
54 - "— ! poſſet, in lyco- ubs qureſceret fatts , nc 
"W-( the Jeſuite Caſatus ) whoſe expr eſſions ſine animt volupiate licebat in Plenilunii* 
= . are ſuch, as if he himſelf had obſerv'd , manifeſta incluſi liquwis incrementa 9b” 
27 -that even in ſtopt Glaſles, the fore- Jercare, in Novilunits tero Decrcmenta? 
as |} mention'd Mineral ſpirit increaſed ve. $c. They arethe wordsof Paulus Caſaig? 
FE ry ſenſibly: mn Bulk- about the time of But fince the writing of thele he, 
= the full Moon, which wonder being : piſcourſes, the Author of them having ccns 
7 . admitted , may not only countenance ſulted 'by the means of ſome Ingenious 


what we were ſaying , but hint ſome friends,the learned Caſatus, tnds, thar 
| He never made nor ſaw the Experiment 


Ph _ Aras, fir ange things þ = —_ himſe'fe, bur relates ic upon the authoriry 

>" Y 1S DIINgS into =y mind (W at aVe CQFaccriain Dutchman , whoſe name he 
2 - elſewhere mention'd ) that a TA © _addsnot,and who therefore may probably 
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be theſame Ort5el:us that is mention d by of Amber , I had made with high re- 


the Author of theſe Preliminary Dif- I forts x . | 
courſez,who thinks ir requiſite ro give the ctifi'd iP rit of Wine, did for many 


Reader this Alvertiſement, becauſe Caſa- Moneths ina well ſtopt Glaſs diſcover 7 
14s himſelf did not, as he ſhould fhave It {elf to beaffeted with certain chan: | - 
done, intimat2 thar he deliver'd this but pes, which were thought to proceed 

anc ſome ſec:et mutations of the Air, # 
that did ſenſibly ſo work, as I had not | 
obſerved it to do upon other Liquors whe:ein the ſpirit of Wine. aboun- | 
ded. And perhaps upon long and diligent obſervation, one might find $ 
a_ Diſparity betwixt Weather-glaſſes kept in the ſame place , but furni- 


upon anothers credit, 


ſhed with differing Liquors, a Diſparity , lay , that could not be ſo 
well aſcrib'd to any thing as to the peculiar Nature of the Reſpettive Li- 
quors, which , though of divers kinds , may (to add towards the facili- # 
tation of Trials ) be made ofa very conſpicuons colour, by the felf- 
ſame Metal , Copper, which not only gives the knoyn colour in Aqua-for- 
71s , but affords a fair ſolution in Aqua Regis , and it makesa Liquor of a #7 
deep and lovely blew in ſpirit -of Urine, 0: of Sal Armoniack, and the i 
like; nay, I have found, that in good Chymical Oyle of Turpentine (fo: 


expreſs'd oyls are too eaſily congeald the bare filings of it will yield a 
ſufhcient Tinfture. But becaufe it is yet but a bare ſuſpicion , that 
Sea'd Weather-glaſſes made of differing Liquors , but in other points a- 


like, may be otherwiſe than uniformly affected by the Temperature of the *! 
External Air ; Iſhall now add an obſervation already made, to ſhew that * 
even the SeaPd Weather-glaſſes furniſh'd with ſpirit of Wine are not ſo | 
perfettly ſecluded f:om all commerce with external Bodies, and liablenels | 
to their operations , but that they may be wrought upon otherwiſe than | 
we think. For I have more than once obſery'd;that even in ſeal'd Thermo- 
{copes {madepurpoſely at home for me,& with great care by the expe:telt | 
maker of Them Jafter a good while,& when no ſuch matter was expected, | 
there have emerg'd Bubbles,which, whether they proceeded from ſome | 
undiſcernable Particles of Air,harbour'd in the Pores of the Water, which | 
in proceſs of time, by their Union came to make conſpicuous Bubbles, or 
from ſome diſpos'd Particles of the ſpirit of Wine it ſelf by ſucceſſive al- | 
terations brought to a ſtate of Elaſticity , Inow examine not ; but only 


F 


affirm , that ſometimes I have had of theſe Bubbles great enough to pol- 
ſeſs the ſpace of many Inches in the ſhank of a long {eald VVeather-glaſs, 


and 1 have been troubled with them in more VVeather-glaſles, than one 


or two: which I therefore take Notice of, not only , becauſe it ſerves 


to prove what I was {aying , but becauſe it is very fit, an Advertiſement 
ſhould be given of it to prevent miſtakes. For when theſe —__ are 
| | Mmauz 
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| ſmall, and are generated or happen to ſtay at or about the Place, whe' e 


the Spherical and Cylindrical pa: ts of tne Glaſs mect , they may. caſily 
(as [ have obſery'd ) lurk uaheeded, and reaching from fide to ſide , to 
divide the ſpirit of Wine inthe Ball from That in the Stem , that the lat- 
ter ſhall not be able to riſe and fall according to the changes of the wea- 
ther ; the Bubble notwithſtanding its aecial nature, being more indiſ- 
ſpos'd to be mov'd up and down in the flender Stem of a ſmall Weathe:- 
glaſs,» than the ſpiric of Wine it ſelf, as we have elſewhere ſhewn, that 
when Air is not forc*d, a Bubble of it will not in fevecal caſes fo rcadi- 
ly paſs through a very narrow pallage, as would that groſfler fluid, 
Water. | EE 

But all theſe difficulties (not to call them extravagances ) which I 
have been mentioning about ſeald Weather-glaſles , I reprefent not to 


Þþ  ſhew, that it is (as lealt as yer ) worth while to {uſpeCt ours ſo far, as 


to imploy all the Diligence and Inventions ,: that were requiſite to pre- 
vent or ſilence the fuſpicions of a Sceptick , or that might be thovght 


Ie upon , incaſe the matter did require 0: deſerve ſuch ext: ao:dinary Nice- 


ty , but only to give men a riſe to conſider , whether it would be amiſs 
to take in ( when occaſion preſents it ſelf ) as many collateral Experiments 
and Obſervations as conveniently we.can , to be made uſe of as well as our 
Senſories and VVeather-glaſſes in the Dijjudications of Cold. And per- 
haps an Attentive Enquiry purpoſely made, would diſcover to us ſeveral - 
other Bodies , Natural or Factitious, which we might make {ome uſe of 
in eſtimating the degrees of Cold. For though ( to give an inftance ) wa- 
ter be thought the Liquor , that is moſt ſuſceptible of ſuch an Intenſity of 
Cold, as will deſtroy or ſuſpend its Fluidity, yet not here to 1epeat , 


3: what we formerly deliver'd of the eaſie congeableneſs of Oyle of Ani- 
27 feds, we have ( as we elſewhere note to: another puipoſe) diſtill'd a 
23 ſubſtance from Benzoin , which becomes ofa fluid , a conliſtent Body, and 


may be reduc'd to the ſtate of fluidity again by very much leller aJterat!- 
ons of the Ambient Air, as to heat and Cold , than would have preduc*d 


© keor Thaw'dit. I could alſo here take notice of what I kaye ſometimes 

2 oblſerv'd in Amber-greaſe, diſlolv'd in high rectib'd ſpirit of VVire, or in 
2 other Sulphureous or Reſinous concretions diſloly'd in the ſame Liquor; 
{- # fornow and then, though it ſeem'd a meeie Liquer in warm weather, It 


would in Cold weather let go part of what it {wallow'd up, and alter- 
wards rediſolve it upon the return of warm weather ; ſome of theſe con- 
Cretions, as I have ſeen in Excellent Amber-grecſe, ſhooting into ime h- 
gur'd: maſks,” others' being more - rudely congeat'd.' And'l might allo 
add, what I have obſery'd in - hymical Liquors ( ret 'unsk1Hully - ay 
pry YT GN ; 2 | . 5: par' 
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(28) | 
pad out of Urine, Harts-horn, &c. ) which would ſometimes ſeem to he- 
totally clear Spirits , and at other times would ſnfter 'a-greater 0: leſſer | 
Proportion Salt to Chryſtallize at the Bottom, according to the Muta: 
tions ofthe VVeather, in point of Cold and Heat. Sueh kind-of inſtan. 
ces (Tay) I could mention, but I ſhall rather: chuſe to proſecute my 
Examples in that obviouſeſt. of Liquors , VVater, and add, that even 
That may afford usgthec Teſtimonies of the. increaſed or leſſen'd cold Ws 
or the Air, than that which it gives us .in. Common VVeather-glaſſes. # 
For in ſome parts of France the VVatermen-obſerve , that # 
1. Hydograph' the Rivers will bear Boats heavier loaded in VVinter, than Þ 
K-18 Cav 42 iN Summer; and Ihave upon inquiry been credibly in». 
'* © forxm'd, that Seamen have: obſerv*'d their. ſhips to draw 
leſs water upon the Coaſts of frozen Regions ( where yet the Sea is wont 
tO he leſs brackiſh ) than they do on our B:itiſh Seas : which argues, that 
water is thicker and heavier in VVinter than in Summer. Nay , I ſhall 
add , that not only in differing Seaſons of the Year , but even at ſeveral. # 
times of the ſame day I have often obſerved the Coldnefs of the Air. to-be 
(regularly enough)ſo much greater at one. timeof the day than at another; i 
that a Glaſs bubble Hermetically ſeal'd and pois'd ſo as: to be exadtly of FE 
theſame weight with its equal. Bulk of VVater, as that Liquorwas conſti- * 
tuted at one time of the Day, would about Noon, when the warmth, that # 
the Summers Sun produc'd in the Air, had ſomewhat rarifi'd the water, 7 
and thereby made it bulk for bulk ſomewhat lighter than before, the Bub- 
ble would ſink to the Bottom of the water, which ( for the better marking # 
the Experiment ) I kept ina Glaſs-Tube ; but when at night the cool. 
neſs of the Air had recondens'd the water and thereby made it. heavier, 7 
it began by little.and little to buoy up the Bubble , which uſually by mor- '# 
ning rezain'd the Top of the water ; and at other times of the day it. not * 
unfrequently happer'd, that the bubble continued ſwimming up and * 
down betwixt the Top and the bottom, without reaching either of them, ® 
ſometimes ſtaying ſo long in the ſame part of the Tube, that it much ſur- ® 
Priz'd divers of the Y+rtuoſi themſelves , who thought the poiſing of. a 
weight ſo. nicely, not only a very great difficulty ( as indeed it is ) but | 
A inſuperable one. But of this Experiment I elſewhere ſay more; and 
becauſe about other VVeather-glaſſes , I have ſaid ſo much already, I think # 
it may not be improper to Sum up my thoughts concerning the Criteria 7 
of Cold, by repreſenting the following particulars. ef 
1. That by reaſon of the various and unheeded prediſpoſitions of our # 
Bodies, the lingle and inumediate informations of our ſenſes are not al. j 
ways to be truſted, . yp I > 


_ 2. That 


(29) 

2: That though Common Weather-glaſſes are uſeful Inſtruments, and the - 
informations they give us are in moſt caſes preferable to thoſe of our ſenſe 
of touching, in regard of their not being ſo ſubject to unheeded mutations: 
yet ev'n theſe Inſtruments being ſubje# to be wrought: upon by tke diffe- 

'Ting weights of the Atmoſphere, as well as.by Heat ard-Cold, may ( upon 
that and perhaps ſome other accounts ) eaſily raiſinform ns in ſeveral ca- 
ſes, unleſs in inch Caſes we obſerve by other Inſtcuments the preſent 
weight of the Atmoſphere. | | 

3. That the ſeal'd Weather-glaſſes , we have been mentioning , are ſo- 
far preferable to the Commozr ones, as ( eſpecially they not being obnoxious 
to the various preſſuze of the external Air-) that there ſeems no-need in 
moſt caſes to decline their reports , or poſtpoſe Them to thoſe of any o- 
ther Inſtruments ; but yet in ſome nice Caſes it may be prudent ( where 
it may conveniently be:done.) to make uſe alſo:of other ways of exami- 
ning the Coldneſs of bodies , that the concurrence or yariance to be met 
with in ſuch ways of Examination, may either confirm the Teſtimony of 
the Weather-glaſs, or excite or aſliſt us to a further and ſeverer inquiry. 

,4+ Thatl would not have Men too eaſily deterr'd. from deviſing and 
trying various Experiments ( if-otherwiſe not unlikely or irrational)about 
the eſtimating of Cold, by their appearing i m— to the vulgar 
Notions about that Quality. For 1 doubt, our Theory of Cold is not 
only very imperfect, but, in great part ill grounded. And I ſhould never - 
have. ventur*d at trying to make ſeal'd Weather-glaſſes, if I could have 
been withheld either by the grand Peripatetick Opinion, that ( to ſhun a 
void ) water muſt remain ſuſpended in Glaſſes, where if it fall, the Air. 
cannot ſucceed it ; or the general opinion ev'n of Philoſophers as well 
new as old, That Air muſt be far caller than any viſible Liquor condens'd : 


by Cold. . | 
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- ihe ITT. Diſcourſe, 
Containing 
The II.-Paradox, 


F ies wa F 
Touching the Cauſe of the Condenſation of Air, and Aſcent 
of FVater by (ald in Common /Peather-glaſſes. | 2 


Hough I'thought here to end the Preliminary Diſcourſe , as doubt 

ing it may be thought prolix enough already , yet for confirmation # 
of what I was lately noting, about the incompleteneſs of the Theory of 
Cold { and becauſe the eyincement thereof may give riſe to many Trials 


that may. inxich the Hiſtory of Cold ) I will here ſubjoyn a Diſcourſe for: _ 


merly written on another Occaſion. For though upon that Account I am 
fain to leave out the beginning of It , as not ſuited to the preſent Occaſi- # 
on, yet the main Body of the Diſcourſe may be (Ithink not improperly) # 
annex'd to what has been already ſaid about Wather-glaſſes , ſince it exa- # 
mines the cauſes of the'principal Phenomenon of them , and will perhaps 
Help'to diſtover the incompleteneſs of mens Notions about Cold by ſhew- 
ing that the true cauſe, ev'n of the moſt obvious Phenomenon of Common i 


- Weather-glafſes ( though almoſt eyery man thinks he unde: ſtands It ) has : 
Not yet been ſufficiently inquir'd into. | 
_ -* Thediſcourſe then ( that firſt part of It as forreign to our preſent pur- 


pole )) being omitted, is as follows. 
--- To proſecute our Diſquiſition ſatisfatorily, it will concern us to 


conſider, upon what Account the water riſes in Cold Weather and falls 


W 


| (31) 
in Hot, in common Weather-glaſſes , whoſe Conſtruftion being ſo well 
known , that we need not to ſpend time to ſet it down, we may fo. th- 
with proceed to take notice, That concerning the reaſon, why in theſe 
Weather-glaſſes the water, or other Liquor in the ſhank or pipe , aſcends 
with Cold, and deſcends with Heat : there are three opinions, that will 
deſerve our Conſideration. 

The firſt is the common opinion of the Schools and Peripateticks, and 
indeed of the generality of learned Men of differing Sects, who teach, 
that the Cold of the External Air , contracting the Air included. in the 
Weather-glaſs, and thereby reducing it into a narrower Room than for- 
merly it poſſeſt, the water muſt neceſlarily aſcend to fill the place deſer- 


© redby the retired Air, leſt that ſpace ſhould become avacum, which Na- 
= ture abhors. 


But againſt thisExplication we have ſeveral things to object. 
For firſt, I am not ſatisfi'd, that 'any of the Schoolmen or Peripate- 


© ticks (at leaſt of thoſe I have met with) have ſolidly evinc'd that Na- 

Z ture cannot be brought to admit a vacuum. 
-nt © fee that aſſe;tion wellprov'd , by theſe, or by any other, that forbear 
a Body, whoſe very eſlence they place in its having extenſion : which 
© Ifay, becauſe about this Argument Ineither have yet publiſhed, nor do 
2 now intend to deliver my thoughts. 


Nor do I much exſpett to 


to make uſe of the Argument of the Carteſians drawn from the Nature of 


Next, it ſeems a way of Explicating, that little becomes a Naturaliſt, 


= to attribute to the ſenſeleſs and inanimate Body of water an Aim at the 
= good of the Univerſe, ſtrong enough to make it att; as if it were a free 
& Agent contrary to the tendency of its own private Nature to Prevent a 
- & Yacuum, that, as is preſum'*d, would be hurtful to-the Univerſe. 


But theſe Arguments we have elſewhere urg'd, and therefore need not 


" & inſiſt longer on them here. 


Thirdly, if you take a Bolthead, with a large Ball and long ſtem; and 


& do, with that and Quickſilver make the Torricellian Experiment , there 
EZ will be an Inſtrument prepar'd like a Common Weather-glaſs , fave that 
'& the ſtem is longer , and that the Liquor is Mercury inſtead of Water , 
& and yet in this caſe we ſee not , that the Xercary , which remains pendu- 

| Jous in the pipe at the height of about 30. Inches, ofters to aſcend into the 


cavity of the Bolthead , to fill up the ſpace, whence the Air was expelP'd 
by the Mercury, and which the Quickſilyer alſo by its ſubſiding deſer- 


ted. And the outward application of Cold bodies to the forſaken part 
of the head will not perhaps- Occaſion the riſing of the Quickſilver a £ 
of an Inch, if halfſo much, thovegh the like degree of Cold would make 


the . 


(32) 
' the water aſcend in a Vulgar Thermometer , though ſhorter , | to the 
height of ſeveral Inches. © But this Argument 1 allo on another -Qceaſion 
further diſplay and vindicate. | 
Where'ore I ſhall add one more. . taken from the Conſideration of 

theſe ſeal'd Weather-glaſſes, that. are deſcrib?d in this preſent Hiſtory of 
Cold. For, in theſe the Air does not ſhrink ,. but. rathec ſeems to be 
- Expanded, when the weather grows Colder. IF it be ſaid, that water. be- 
ing contracted by the Cold, the Air follows it to p:event a Yacuum: 1 
. aulwer, that thoſe , that ſay this, ſhould explain, why, whereas in Common 
Weather-glaſſes the-water aſcends to follew the Air, in theſe the Air 
muſt deſcend to follow the water : and why, fince to avoid a Yacuum 
the one in common Weather-glaſles; and the other-in ſeal*denes, reſiſts con. 
traction , Nature does not rather make the Air in Common Thermo. 
meters, retain the extenſion , they conceive due to its nature, than put 
her {elf to - the double Labour of ſuffering the Air to be perternaturally 
condens*'d , and compelling the .water-to aſcend contrary to its. nature. 
But theſe Arguments I-will not urge ſo much , as this other, that.in our 
Preſent caſe, the above propos'd Anſwer wilt by no means ſalve the diffi- 
culty. For if the water be really condens'd into leſs, and. the Air expan-Þ 
ded into more ſpace than they reſpeCtively poſleſt before ; Ice not, how 
a Vacuum Or a worle Inconvenience will be avoided; for I demand ſince 
Glaſs is granted to be impe:vious to Air and water ( as indeed elſe Na-# 
ture would not need to make water aſcend contrary to its own. tenden. 
Cy in-a Common Weather-glaſs ) what becomes of. the Body , that was 
harbour'd in the ſpace deſerted by. the water upon its Condenſation? 
which Queſtion, thoſe that donot ſay , any thing eſcaped away through 
the Glaſs , or that any. thing was annihilated, will nat eaſily anſwer. 
But this is not all, for I further demand, when the Air expands its felf 
_ to follow the water, how by that expanſion of the Air, a Yacuum both 
. Coacervatum ( as the old Epicureans ſpoke) and interFerſum, is avoided. Þ 
For the aerial Corpuſcles cannot advance into this ſpace deſerted by the 
water , without leaving either in whole or in-part the ſpaces they fill'd 
. before, ſa that by this remove an aerial Corpuſcle only changes place, but 
does not-adequately fill any more place than it did before. Bur if it be ſaid 
.that the ſame Air without any ſubſtantial Acceſſion, may adequatel 
- fill more ſpace at one time than at another : if this I ſay, be. pretend 
1 ſhall not urge that.it appears not, why it were not more eaſie for Ne 
- ture in common Weather-glaſſes, as wellas in ſeaPd ones, to rarifie the 
Air, which they teach-to be ſo very eaſily rariffd and condens'd, than tc 
make the heavy Body of water to aſcend. For I may yery well reply 


©. LLl&b 


(33) | 
that I ſcarce know any Opinion in Natural Philoſophy , that to me ſeems +. 


10n more unintelligible , and more worthy to be confidently rejetted , than 
This harſh Hypotheſis of Rarefaltion. Of which I ſhould think it injurious 
of to ſo judicious a Philoſopher , as my Lord Brownchker, to in- ,... 
7 of deavour here to manifelt the abſurdity, though I had not in. L TT oa 
be W another place ſhewn it already. Tn” 
be- 1he next Opinion, we are to conſider touching the cauſe | 
1 of the aſcenſion of Water by cold in VVeather glaſſes, is that of Mr. Hb, 
20n who, in the laſt Chapter of his Book de Corpore , Set. the 12. having pre- 
Air mis'd a delineationof a common Weather-gla!s , , ſubjoyns this Explica- 
4108 t10N : 


— Intheſixthand-ſeventh Articles of-the 27. Chap. (wherel conſider the 
mo. caule of Cold.) I have ſhewn, that fluid Bodies are made colder by the 
prellure of the Air, that is to ſay, by a conſtant wind that freſſeth them, 
ally For the ſame caule it is, that the ſupe. ficies of the waters preſs'd ar F, 
and having-no place, to which it way reti:e f om this preſſure, beſides the 

cavity of the Cylinder between H and E, it is thereto: e necellarily forced 
1:6. & thither by the Cold, and conſequently it aſcendeth more or le!s accor- 
# ding as the Cold is more or leſs increas'd. And again, as the. Heat is - 


at > ſs | 
oy { more intenſe, or the cold more remiſs, the ſame wate: will be depreſs'd 
inc 8 more or leſs by its own gravity, that 1s to ſay , by the cauſe of gravity 
Na. above explicated. | | 


-But however the Anthor cf this Explication, to p-:epare us to receive 


Jen : : 
was it, tell us, that however the above mention'd Phenomenon be certainly 
ou? known to be true by experience , the cauſe nevertheleſs has not yet been diſco- 


ugh ver'd; yet I confeſs, 1 think, this newly recited aſler tion might as well have 
7 beenplacd after his explication, as juſt betore it. | 

feiehn For firſt, whereas, he remits us to theſixth and ſeventh Articles of the 
| 27. Chapter ( for the reference is miſprinted ) as containing the grounds 

of this Explication, I muſt profeſs my felf far- from being ſatis$h'd with 
{ the general Theory of Cold delive.'d in that Chapter , as being pertly 
& precerious , partly inſufficient, and partly ſcarce intelligible, as1 fhall elſe. 
where have Occaſion to ſhew: and as for what he particularly alledges .in 
the ſixth and ſeventh Articles of a couſtznt wind , that preſses fluid Bo- 
dies, and makes them Cold, beſides-that that is profleſly affi: m'd, we ſhall 
anon have Occaſion to' mention an Exper:ment , wheie water was not on- 
ly much refrigerated, but turn'd into lce, though it we. e fral'd up in 
'Glaſs Veſſels, and thoſe ſuſpended teo-in other Glaſſes; wheiein ſome of 
them had Air about them, ard ſome -others were totally immeis*'d in un- 
ireczing Liquors , ſo that the water that was feal'd up was ſufficienty 
; E p: ote 
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proteted-from-being-raked by the wind, as M* Fob's conceipt of the - 
Cauſe of freezing re quires. : £4 

Secondly, I ſee no neceſlity, that the Cold ſhould preſs up the ſuperh:. | 
cies of the. Water into the ſhank of the Weather-glaſs, eſpecially ſince 
tis mannfeſt, that the Water will ciſe with Cold in a- Weather-glaſ 
kept. in a ſtill place, and fee from any ſenſible- wind. Beſides that, it 
{ſhould be prov'd, and not barely affirnv'd,that an inſenſible Motion delerves 
the name of wind , and that ſuch. a one -is the cauſe of the refrigeration 
of water, and it ſhould be alſo ſhewn, how this wind comes to be able to 
raiſe the water, and that tothe height of many Inches more in one part of 
the ſupcrjcies than in- another. Beſides all this, I ſay, we find by Ex- 
perience, that Water poured into a Bolthead, till it have filPd the Ball, 
and reach'd a = way into the Stem, will upon a powerful refrige- 
ration, ſhort of freezing (which is the caſe of water in Weather- glaſles, 


when the Air grows colder ) manifeſtly ſhrink into a-narrower room, 
inſtead of being impelFd up higher in the Pipe. And -if in an ordinary | 
Weather-glaſs, with a long ſhank, you apply a mixture of Ice or Snow, 
and Salt to the Bolthead, the water will readily aſcend in the ſhank to the 
height of divers Inches, which how it will be explain'd by Mr. Hob's Hypo- 


theſis, I do not well ſee. 

Thirdly, 1 wonder heſbould tell us, that the reaſon why the preſs'd 
water aſcends into the ſhank of the Weather-glaſs, is, -becauſe it hath 
no other 'place .into which it may retire from the preſſure of the wind, 
lince he, rejeting a Yacaum, and affirming the world to be every where 
perfettly full, ſhould not, methinks, have fo ſoon forgotten, thar in the 
very Paragraph or Settion immediately preceding this, himſelf had told 
us, that he cannot imagine, how the ſame place can be always full, and never- 

theleſs contain ſometimes a greater, ſometimer a leſs Quantity of 
SeBt. 1l.of matter ; that is to ſay, that it can be fuller than full. So that | ſee 
. the ſame 32%. rot, why the water ſhould find mare room to-entertain it, in 
-the Cylindrical cavity of the Weather-glaſs already ade- 
guately filPd with Air, than other where. And in the ſeal'd Weather-glalkes 
we have above been mentioning, & wharein the water deſcends with Cold, 
$will be very hard for Mr. H»þs to make out the Phenomenon according 
to his doctrine. Beſides. that his Explication gives us.no account of the 
Condenſation of the Air by cold in fuch Weather-glaſſes, as. thoſe, 
wherein the-water deſcends with Cold and riſes with Heat. 
 Fourthly and laſtly, whereas Mr. Hobs takes notice of no other 
cauſe of the depreſſion of water in Weather-glafes by Heat, but its 
omn gravity, he ſeams to have but ſlightly conkider'd the mAteer. For 
| ou 
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though in” ſome caſes the gravity of the water may ſuſfice to depreſs it, 
yet in other caſes that gfavity alone, will by no means ſerve the turn, but 
we muſt have recourſe to the expanſive Motion'cr ſpring of the Air in- 
cluded in the Cavity of the Glaſs . For if you place a Thermometer with 


_ 8 large Ball, wherein the watec aſcends but a little way into the ſhank, 


in a window expos'd to thewarm Sun, you will often perceivethe ſur- 
face of the water in the Pipe to bea good deal lower, than that of the 
water on the outſide of the Pipe, ich ſhews , that this depreſſion 
proceeds not from-the bare ſinkirg of the water , but from its being 
thruſt down by the preſsure of the incumbent Air ; ſince the waters own 
weight, would make the internal water fall but to a-level with the ſurlace 


| of the external water, and not ſo much beneath it. Ard for further 


proof, you may, by keeping ſuch a Weather-glaſs tong enough in the hot 
Sun, bring the Air fo far toexpandit ſelf, as to drive the water out of the 
ſhank, and break through the external water in divers conſpicuous 


Bubbles, after whoſe eruption the remaining Air being again refrigera- 


ted by the removal of the Weather-glaſs into a cooler place, the loſs of 


{ that part of the Air, that eſcap'd away in bubbles, will make the wa- 


ter aſcend higher in the ſhank, than in the like degree of Cold it would 
formerly have been impell'd. And thus much may ſuffice to: ſhew the 
unſatisfatorineſs 'of Mr. -Hob's conceipt. | 

The third and laſt opinion we ſhall mention, is, that of ſome ingenious 
modern Naturaliſts, who acknowledging that the Air has a weight, 
( which Mr. Hobs alfo does in effeft admit, though he make not ſo good 
uſe of it as they ) do by that explicate the afcenſion of water in Weather- 
glaſſes, teaching that the Cold ofthe Ambient Air making the included 
Air ſhrink into far leſs room "than it poſleſt before, the water in the ſub- 
jacent Veſſdlis, by the weight of the incumbent Air, which preſles on it 
more forcibly in all the other parts of its ſurface, than it is preſs'd upon in 


that included in the ſhank, impelPd up into that part of the ſhank, whick 
| was newly deſerted by the ſelf-contrafting Air. 


- But though this Account be preferable by far to thofe which we menti- 


on'd before it, and — it benotonly ingenious, but, as far as it reach- 


es, true, yet to me I confeſs it ſeems not ſufficient, and therefore I would 
ſupply what is defective, by taking in the preſſure, ( and in fomecaſes the 
ſpring) ofthe external Air, — againſt the ſurface of water ( for That 
the newly mention'd explication likewiſe does) but alfo againſt the internal 
or included Air. For the recited Hypotheſis gives indeed @ rational. ac- 
count, why the water is impell'd into the place deſerted by the Air ; but- 
then ſuppoſes, that the Air is-made to TY felf by cold alone, when 
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it makes room for the wate: that ſucceed31n its place,whereas 1 am-apt to 
think, that both the effe&ts may proceed, at leaſt in great part, from the 
ſamecauſe, and that the preſſare of the contiguous and neighbouring Air, 
does according to my Conjecture eminently concur to r:quce the cool'd 
Air, ſhut up in the Weather-glats, into a narrower ſpace. This it does 
m common Weather-glafſes, becauſe the Ambient Air retains the 
whole Þ cſlure it has, upon the Account. of-its weight, whereas the in. 
ternal Air by its reſrigeration , eyen when but cqual to that of the Exter- 
nal Air, looſes part of the preſſure, it had upon the account of its now 
. weakned ſpring. | 

But this, as { newly intimated , 1s not the ſole account, upon which the 
Air may in ſome ſorts of Weather-glafſes impel up the water, and con- 
tribute to the condenſation of the Air incumbent on the water . For 
in ſome circumſtances ( one or. two of. which we ſhall p:oduce by and 
by ) it may ſo happen, that the reſt of the Air , that. bears up. the wa- 
ter to be rais'd,. will not be ſo much refrigerated, as. the incladed Air, 
that is to be condens'd; and conſequently the other . Air will have a 
ſtronge: ſpring than this laſt mention'd Air will. retain ; and therefore 
the former will have a greater 'preſſare, than the lattec will be able to 
reſiſt. \ 6 

We ſhall not now examine, whether the ſpring of the Air -depend up- 
on the ſp:ingy ſtructure of each aerial Corpuſcle, as the ſpring of wool 
does upon the Texture of the patticular hairs it conſiſts of, or upon the 
agitation of ſome interflucnt ſubtile matter, that in jts paſlage — 
the aerial particles whiries each of them about, or upon. both theſe cauſes 
rozether, or upon ſome other differing from either of them; but this 
ſeems probable enough, that as, when Air, being ſeal'd up in a Glaſs, 
is afte-wards well heated, though it acquire not any greater dimenſions, 
as to ſenſe, than it had before, yet it has its ſpring much increaſed by the 
Heat, as may appear, jf the ſeal'd ;Tip be. broken under water, by. the 
eruption of Bnbbles by 'the indeavour of the impriſon,d Air to expand it 
ſelf; ſo upon, the refrigeration of the. Air, ſo ſeal'd up, though the additi- 
onal ſpring 7 if 1 may ſo ſpeak ) which the Heat gave it, will be loſt upon-] 
the receſs of that Heat, or as ſoon as the effect of that heat is deſtcoy:d, yet: 
thee will remain in the included Air a conſiderable ſpring, and ſuffi- 
cient to make it as well fill C at leaſt as to ſenſe ) the cavity of the ſeal'd 
Glaſs, as it did, when its ſpring was ſtronger. And proportionably. we 
' may conceive, that though Cold, at leaſt ſuch as we meet with in this clt- 
mate of ours, does make the ſpring of an included parcel of Air weaker, 
than it was before the refrigecation of that Airyyet it may not make it - t 
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much-weaker , but that the aerial Corpuſcles may be kept fo far exten-' 
ded as not at all ( or , ſcarce ſenſible ) to quit the :0om they poſſelt before, 
in caſe there be not contiguous to them: any othe: Body , wiich by its 
preſſure indeavours to thruſt them inwards, and {fo make them deſert 
part of that ſpace-; which clauſe I the. efore add, becauie, that if the 
caſe propos'd do happen, *tis obvious ro conceive, that the weakned 
{pring ofthe Air cannot retain ſo. much force to refilt an exte-nal prellure, 
as.it would have, if the Cold had nor debilitated it, and conſequently this 
cooled Air muſt yield and ſuffer it ſelf ro be condens'd, if it come to he 
expos'd to a preſſure, to-which it was but equal before its being weakned.. 
And ſuch in common Weathe--glaſſes is the prefiure, that is conſtantly 
upon the ſurface of the water without the Pipe, upon the account of the 
gravity of as much of the Air or. Atmoſphe. e, as comes to bear upon it. 

Having thus ex2»lain'd our . conjecture, we will now proceed to the 
Experiments we made to-countenance it , as we find them. entred in our- 
looſe notes. : 

In one of which 1 find what follows. | 

We took a Vial capable of containing .five o:  onnces of water 
and having filPd it almoſt half full with that Liquor, we inverted into it 
a Glaſs-pipe of about 10. Inches long, and much bigger than a large Swans 
Quill, ſeal'd at one end, and at the other fil'd top full with water, ſo 
that the open orifice being imme:s'd under the Veſlelld water ( of the- 
Vial ) there remain,d no Air at the Top of the Pipe: Then, as much of 
the Orifice of the Vials neck, as was-not fild by the pipe, being carefully 
clos'd with Cement, that no Air could get in or out, the Vial was 
plac'd in ſnow and ſalt, till the veſlelPd water began to freez at the Top- 
and Bottom : And _— to our expectation we found, that notwith- 
ſtanding this great degree of infrige ation of the Air in the- Vial, the wa-: 
ter in the Pipe did not at all deſcend. So that either the Air did not ſhrink 
by fo great a Cold, or the water , whether to avoid a vacuum, or: other-- 
wiſe, did not remove out pf the Pipe to poſſeſs the place deſerted by the 
refrigerated Air. | | 

Afte:wa:ds we endeavoured to repeat the Experiment with the ſame. 
Glaſſes , but having had occaſion to .be abſent a little too long ( though 
not very long ) we found at our return the upper and ſeal'd part of the 
Pipe beaten out, which we ſuppos'd to have been done by the intumel- 
cence of the water in the Vial upon its glaciation. | 

Wherefore we faſtned .into the ſame Vial anather Pipe ſome Inches 

longer than the former , and drawn very ſlender at the ſeald end, that it 


Dnght eaſily be broken there, and having ſet the Vial to freer as before, 


E.3- without . 
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«Without finding the wate: to deſcend in the Pipe, we did- with a fercepr 
. break off the ſlender ſeaPd end, that the outward Air might come to preſy 
. upon the ſuſpended water, and, by it, upon the cool'd Air in the vial, 
. whe-eupon, as we expetted, the water was ſwiftly depreſs'd, by ou: 
..eſtimate, eightor. ten Inches, -but not ſo low by a pretty deal, as the ſurface 
of the water in the vial. 
After. this, by rarifying the Air in the Vial, and by blowing into it 
; through the pipe, the water was rais'd within about half an Inch of 
.the Top of the Pipe, whoſe ſlender end being ſeal'd, the vial was again 
'Þlac'd in ſnow and falt, but the ſp-ing of the Air at the Top, which was ra- 
_riffd befo:e, was by refrigeration ſo weakned, that it was unable ſenſibly 
to depreſs the water ; wherefore b:eaking offthe Apex, as before, the 
-vpper Air 4mmediately drove it down divers Inches. | 
. Our laſt Trial therefore, was to leave inthe ſame Pipe about 3% In-. 
:Ches of Air ra:ifi'd, as little as we could, and placing the vial in ſalt 
and ſnow, as before, we obſery'd, that the Air in the Pipe did, upon 
the refrigeration of the Air in the vial expand it ſelf very little, though 
:the water in-the Vial were in part turned into Ice; but upon breaking 
. off the ſlender ſeaPd end, the-outward Air preſently depreſs'd the wa- 
ter above two Inches beneath the laſt level, and by removing the Glaſs in- 
.to a warmer room, we found, that the water aſcended a pretty deal. 
. above an Inch higher, than the ſame uppermoſt leyel, whereby we pro- 
bably concluded our Weather-glaſs to be ſtanch. x 
Thus much 1 find together in one place among my promiſcuous collefti. 
-Ons : but-after .this:coming to have the conveniency of Glaſſes ſo ſhap'd 
as to be eaſily ſeaFd, 1 judg'd it fit to make uſtef ſome of them to keep. 
&y'n the moſt ſuſpicious from -objectiug, that I ſhould alſo have made 
ſome Trials with Glaſſes , which being Hermetically ſeal'd, would be 
ſure maſt accuratly to hinder all immediate Intercourſe betwixt the 
internal and external Air. And I remember, that once we took a Glaſs, 
like the Bolthead of a tommon Weather-glaſs, ſave that the ſmall End 
was drawn very ſlender, for the more eafie breaking of the Apex: 
And into this Glaſs a convenient Quantity of water was pour'd, and 
then the Glaſs being ſeaPd up at the ſharp end and inverted, the water 
fell down to that end, and poſſeft its due ſpace in the Pipe: Then the 
round end of the Glaſs, having a mixture of ſnow and ſalt appli'd, 
abour it, though the inte-nal air muſt needs have been thereby much 
refrigerated ( as will be readily granted, and may be gather'd from divers 
of the Experiments mention'd in theſe Papers ) yet we obſerv'd not the 
-wate: Wanifeſtly to riſe, And though anattentive Eye ſhould infuch.a = 
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aldiſcetn ſome - ſenſibie intumeſcence in the water; - yet that may well ' 


enough proceed from ſome little expanſion of the Acrial particles, . 
which we have elſewhere ſhewn to be uſually latitant in Common wa- = 
ter, upon the diminution of the preſſure of the Air aboye the water, cau- . 

ſed. by . weakning that air's ſpring by the Cold. But when we had, to 
complete the- Experiment, broken, the ſlende- end of the Glaſs under 
water, the included a:r, becoming then contiguous to water,that bad ob- 
tain'd immediate Intercourſe with that water, whoſe ſurface was every 


' where prelt by a pillar of the External air that leaned upon it, the water 


was by the gravity of that outward air haſtily impelPdintothe Cavity 
of-the Pipe (_ the.i{pring of whoſe air was, as we laid, weakred by the - 
Cot1 ) to the __— if I mſremember not, of {eyeral Inches. 

Another ſort of T:iallremembe: we made after the following manner. . 
Ve took Glaſs Bubbles ( blown with a Lamp ) ſome of abont the bigneſs 
of a Nut-meg, and ſome much greater; each of theſe Bubbles we fur- 
niſhed with a very ſlende: ſtem ( often no bigger thana Ravens Quill ) ' 


which was uſually divers, and ſometimes many. Inches long, Into. this . 
| ſtem a drop or two of water being conveigh'd, might eaſily enough, by - 


reaſon of the Lightnelſs of ſo little Liquor, together with the 

ſlenderneſs of the Cavity ( which permitted not the included S*e more con- 
air to Penetrate the water at the ſides, but rather impel vp: jy, 2.. 
the inti:e Body of it ) be kept ſuſpended, and ſo. betray very 51 te ft of 
ſmall changes, ( and much ſmaller than to be taken noticeof theſe three 


| by common , Weather-glaſſes _) -as to rarefattion and Doſcowſes. 


condenfation in the air it kan'd upon. Now when in one. of theſe Inſt;y. 
ments, if watching when the pendulous water was ſomewhat near the 
Top of the ſtem, we nimbly applied to the Orifice of that ſtem the flame 
of a-Candle, we could by that Heat almoſt in a moment ſeal it up, by rea- 
ſan of the thinneks of the Glaſs, and the ſlenderneſs of the ſtem. And if 
then we plac'd the thus ſeal'd Glaſs. ina mixture of ſnow and ſalt, how 


| much ſoever the air within the cavity of the Ball muſt be, in all p. obabili- 


ty, refrigerated by this operation, yet it would ſcarce ſenſibly, and not 
at all conſiderably ſhrink, as we. gathei'd from the pendulons waters re- 
maining in the. ſame; place, or its falling at moſt but inconſiderably low- 
er. But if then, with a pair of. Sizars or otheiwiſe, we dexterouſly 
broke off the ſeal'd end of the ſtem, - and the-eby expos'd the internal re- 
irigerated ; to-the preſſure of the. external air,- the water immediately 
would be.baſtily thruſt down, ſometimes divers Inches below its fo:mec 
ſtation, and ſometimes quite into the cavity of the round end ofthe 
Glaſs.  To.which we ſhall add, that not only, when the;e Thermometers 
Were - 
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. were ſeal'd,neither the nſual-degrees of Cold, nor thoſe of the Heat 1n the 
Ambient Air would at all conſiderably depreſs or raiſe the pendulous 
* watcr, which if the Glaſs were not ſeald , would, as we formerly no- 
ted, ſhew it {elif wonderfully ſenſible of themutations of the Air as to thok 
' two Qnlities : But we ſometime purpoſely tri'd , that though upon the 
ref. jgeration of the formerly rarified Air in the Glaſs, the pendulous water 
were deſcending faſt enough,yet ifey*n then wenimbly ſeal'd up the open 
' Orifice-of the ſtem ( which may ealily be done in atrice ) thedelcent of the 
water would be preſently ſtopt , and it would ſtay eithe: jult in, or very 
nea: theſame part of the ſhank, wherein it chanc'd to be, when-by ſealing 
of the Glaſs it came to be fenced from the preſſure of the Atmoſphere, 
-and-in that place it would continue till the ſeal?d end were broken off, For 
then in caſe the ambient air were as cool, as it was when the Glaſs was 
ſeal'd, the water would for the-xeaſon already given be further depreſt, 
according as the weakned ſpring of the inward -rarit'd air was more 
or leis remote from anequality to the preſſi-e-of the ambient air. 
Beſides, for further Trial , we took* a large Glaſs-egg with a long 
ſtem, which ſtem was purpolely ſo bent ,-that it repreiented a glals-Sy- 
Phon , in whoſe ſhorter leg the glaſs was drawn very {mall , that it might 
be the more ealily firſt ſeal'd, and then broken. - 
This done, we got in a convenient Quantity of water, which aſcended 
to a pretty: height in both the lezs of the bent glaſs, after which the ſhor- 
ter leg being-nimbly ſeal'd after the manner hereafter to be mention'd, 
there remained a pretty Quantity of air above the water in that ſhorter 
leg, which was purpoſely left there, that it might by its ſpring impel up 
s the water in. the longer leg upon the refrigeration of the alt 
porting no included in that longer leg. Allthis being done, the whok 
of > Shes. Blaſs was fo plac'd in a convenient frame, that the oval patt 
| of it was ſupported by the frame, beneath which the bended 
ſhank of the Weather-glaſs did hang fo, that a mixture of- Ice and Salt 
might be conveniently laid upon this frame to ſurround and refrigerate 
the air included in the Egg , without much cooling the air in the Cylin 
drical part of the Glaſs. The account that I find of this Trial in one 0 
my 1 otez, is this. | 
In the greate-: bent Egg, that was ſeal'd up with water, in hoth legs, 
upon the application of ice aad Sait to the Ellipſis at a convenient time, 
the water 1N the longer leg aſcended a little, but not by our gueſs above 
a barley Corns length, if near ſo much, and about four Inches of air ( as 
remember ) that were left in the ſhorter leg, expanded it ſelf ( to fenſe 
as.much; but,. a3 ſoon as I broke off the ſlender wire , wherein ghe ſho:tc 
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the Jeg ended, the external air ruſhing in , made the water riſe-about two 
lous inches and a quarter in the longer leg, and then, the.e not being water 
no- enough, broke through it'in 'many bubbles. Ed - vo 

hok "Thus far the note, to which I ſhall only add, that in this caſe the aſcen- 
the fon of the water in the longer leg cannot be attributed to the weight of 
ater the air in the ſhorter leg , that being, I know-not how much, too ſmall 
pen {WM to lift up ſo much water, but to the ſpring of that air. And alſo that 
"the WM we nced not marvel, the Expanſion of that air ſhould be ſo imall, ſince 
very ſome of the Experiments , he. eaſter to be related , will ſhew us, that 
ling the refrigeration-of the-air in ſuch Trials ( as that newly recited )) does 
Ire, not weaken the ſpring of it any thing near fo confide:able as one would 
For expect. So that the air in the longer leg could yield buta very little to 


wa that in the ſhorter leg, eſpeceally ſince the iſmallneſs. of this laſt nam'd 
reſt, propotion of air-made its ſpring to be more ealily and coaſtdecably weak- 


note ned by a ſmall Expanſion. : 
- Thus far our Paradoxical Diſcourſe, which contains diyers particu- 
long W lars, that, being added to the conſiderations, whereunto we have ( by 


3-Sy- 8 way of Appendix) ſubjoyned It, might afford us ſeveral Reflections : 

ight BY But having dwelt too long on one ſubject already , weſhall now conclude 
oy with "This, upon the whole matter ; VE, | 

aded That there is ſomewhat or other in the Buſineſs of Weather-glaſles, 

hor: awhich ( 1 fear ) we do not yer ſufficiently underſtand, and which yet , I 

2nd, & hope, that by other Trials and .more heedfull Obſervations we :ſha/ 

Irter diſcover. he 


”" &o* 
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T ac Paper that was prefixt( by way of a ſhort Prefato- 
ry Addreſs ) to the enſuing Hiſtory of Cold , when | 
being to-be brought ia , and preſented co- the Roy. | 
al Society, it was put into the hands of (its moſt 
wotthy Preſident) the Lord Viſcount Br ounker, was 
as followeth. Ee; I 


FTittle-Chelſey, Feb. 14..1662.. S. A.. 


My Lord = l 
T He time Your Lordſhip and the Society appoint me for the bring? F 


ing in of my papers ,. concerning Cold., zs ſo very ſhort, that to give | 

You the: fruits of my Obedience as early as You are pleaſed to re- | 

quire them, I muſt preſent them Tox very immature, and I ſhould 
ſay very unfit for 'your Peruſal', if you were 10s as well qualified to ſupply 7 
Deficiencies. and” Imperfeftions to difcern them. For of all the Old Ob S, 
vations , I. made divers years ago-in order to.the Hiſtory of Cold, I have 7 
not yet found enough: tofill' up one Sheet of Paper : Aud as for thoſe , Imade 
the laft Frofty ſeeſon, beſides that I was ſeveral times diverted by Avoca- 
tions diftratting enough ,. the ſharpneſs of the weather , which. gave me the Op- 
portunity of making : wh Experiments, brought me. an Indifoſttion » Which 
? forbidding me to-be often, and ftay long in the cold Air, hindred me 
from making divers others ; and ( which ts worſt of all ) whileſt I was cor 
fir'd. ro: a place whire Emanted divers Glaſſer, and other Juſtruments Iwould 


have 


Ta} .. 

have employ'd, the ways both by land and water , were ſo obſtrufted by the 
ſnow and ice, that I could not ſeaſonably procure them from London , axd 
"was thereby reduc'd to leave ſeveral trials, I ſhould have made , either un- 
attempted, or unproſecuted. But leſt you ſhould think, that, what- I intend 
only to excuſe my leaccuratencſs, 1s meant to' excuſe my Pains, ] ſhall with- 
' out further Apology apply my ſelf to do what the ſhortneſs of the time will al- 
low me , which ts little more than to tranſcribe into this Hiſtorical Collefts- 
on , moſt of the Particulars, which Your Lordſhips'Gommands exaRt, though 
haſte will make me do it in the very words , for the moſt part, that I find 
them, in a kind of Note-book,, wherein Thad thrown them for my own Pr i= 
wate uſe , which I the leſs ſcruple now to do, not only becauſe the haſte, that 

| exalts from me this way of writing , may ſerve to excuſe it in me , but that 

| «t may the better appear , how little I had deſign'd to wreſt or byaſs them to 
= ny pre-conceiv'd Hypotheſis. 
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EXPERIMENTAL HISTORY 
COLD 


Begun, 


Title [. 
Experiments touching Bodies capable of Freezing others, 


nec go. Methodically to: work , we: ſhould perhaps begin with con: 
ſidering , what ſabjetts are Capable, or not capable of harbour- 

ing the Quality we are to treat of; And to- invite us to this it 
ſeems probable enough , tbat among the Bodies, we are converſant with 
here below , there is ſcarce any except Fire, that 1s. not, at ſome time, 
or other, ſuſceptible of atuai Cold, ( at leaſt as toſenſe : ) And'ey*n cons 
cerning Fire it ſelf, till that difficulty be clearly determin'd , which we 
have elſewhere ſtarted; namely, whether Fire be not, as Wind ( at leaſt 
like ſuch asis made by Air blown out of a pair of Bellows) rather a fate of 
Matter, or Matter conſider'd whileſt it is in ſuch a kind of Motion, than 
a.diſtintt and particular ſpecies of natural. Bodies? there may remain ſome 


Doubt, 


con: 


OUr- 
is it 
with 
1106, 
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h we 
leaſt 
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oubt, 


C45) 
Doubt, ſince we ſe, that Bodies, which may be either in 4 Amer, as 
Gunpowder, or ( as far as ſenſe can judge, ) rorally, as high retiffd ſpirit 
of Wine, turn'd into fire, may yet :mmediarely before their Accenſion, be 
actually Cold : And as to Gunpowder, preſently after Accenſion, its 
ſcatte:r'd Parts caught in clos'd Veſſels, will alſo appear: cold to the 


| Touch. But ſuch things nevertheleſs we muſt not now infiſt on, parrly be- 
' cauſe it requires the reſolving of a ſomewhat difficult Queſtion, which. 


more prope:ly belongs to the Confiderations about Heat, where we have 
al:eady handled it; parrly becauſe our Deſign in the following Colle- - 
tions, was not ſo- much to gather and ſet down Obſervations, that were 


| obvious to any that was .furniſh'd with a Mediocrity of Attention, as 
| Experiments Purpoſely made in order to the Hiſtory of Cold, and partly 


too, becauſe in this Colleftion, though we do, as occaſion ſerves, 
take notice of Experiments and Phenomena, that relate to Cold in 
General, or indefinitely ; yet our chicf work has been to find out, and 
deliver, the Phenomena of Congelation, or of that intenſe Degree of 
Cold, which either does freez the Bodies it works upon, or atleaſt were 


& capable of turning common water fitly expos'd to it, intolce. And this 
| may ſerve for a general Advertiſement about the enſuing Papers ; and 


conſequently having premis'd it, we ſhall without any further Preamble 


| proceed to the ſetting down ſuch things, as we have tri'd and obſerv'd 
= concerning thoſe Matters: beginning with thoſe that. belong to the 
Title prefix'd to the. firſt Part, or Section, of our Hiſtory. 


1. The Bodies that are cold'enough to freez others, are in this climate of 


: # ours but very few, and among the moſt remarkable, is a Mixture of 
& Snow and Salt, which though little known, and leſs us*d here in England, 


is in raly and ſome other Regions much employ'd, eſpecially to coal 


| Drinks and: Fraits, which men may eaſily do, by burying, in this mixture, 
| Glaſſes, or other convenient veſſels, fiJFd either ſolely with Wine, or 


other Drinks, or elſe. with water, that hath imme-ſedin.it the fruits to 
be refrigerated. | Wh 1 | 
2, The Circumſtances we are wont to obſerve in making and em- 


| ploying this mixture, we ſhall hereafter in due place deliver, and the.e- 


fore here we ſhall only take notice;that we could not find upon ſome tri- 
als, that ſuch Glaſſes filled with water,. as would be frozen caſily enough 
by this mixtu:e of Suow and Salt., would be in like manner frozen, in 
caſe we employ'd Snow alone, without mingling any Salt with it. 1 de- 
ny not, that *tis very poſſible, that in very cold Countries, as well-Snow 


as beaten Ice may freez water poured in the. Intervals of its Paits. 


But there is great odds betwixt water {o inte: mingled with Ice or. Snow, 
| KG E 2 and; 


- 
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-and ronly ſurroundeUwith it in a veſſel where the water is, as it were, iy 
one entire Body, and of a comparatively conſiderable thickneſs : Ang 
there is alſo a great Difference betwixt the degrees of coldneſs in the 
Air ofF.igid Regions, and okEnglund. And perhaps too there may he| 
ſome Diſparity betwixt .the Degrees of Coldneſs of ice and Snow in thok 
Climates, and in ou:s. And we muſt have a <care, :that in caſea Via 
full of water buri'd .all-night:ſhould freez, we aſcribe not the Effet to 
.the bare Operation of the Snow, which may be( entirely,-or in great 
Part ) due to the coldneſs of the Air, which would perhaps have perform{ 
the Effet without . the Snow. 

3. But though Snow and Salt mixt together will freez water bette 
than Snow alone, yet we 'muſt not think, that there isany ſuch peculixt 
vertue in Sea-ſaſt, to enable Snow to freez, but that-there are divers other 
Salts, each of which concu:ring with Snow, is capableof producing the 
like Effet. For we found upon trial, that we could freez water with: 
-out the help of Sea-falt, by ſubſtituting in its place, either AVzere, & 
Alume, or Vitriol, or Sal ' Armomiack,, ©: even Sugar; for either of 
thoſe being mingled with a due proportion of Snow, would ſerve the 
urn, m_— they did not ſeem equally - to advance the congealing 
:-Power of the Snow ; nor ſcarce any of them did do it ſo well as Sea-ſalt. Bu 
-of this elſewhere more. | 

4. When we had made the newly mentioned trials, ſome particular 
conjectures we have lorg had, about the nature of Salts, invited usto try, 
whether, notwithſtanding the comminution and conſequent change pro- 
duced in Salts by Diſtillation, the Saline Corpuſcles, that abound in the 
diſtilld liquors-of thoſe concretes, as well as in their ſolutions, would nat 
likewiſe, by being mixt with it, enable Snow to freez water, at leaſt in 
{mall and {lender Glaſſes ? This we firſt went :about to try with good 
ſpirit of Salt: but we found, as we fear'd, that though it :made a ſuſſici 
ently quick diſſolution of the Snow it wrought upon, yet its fluidity hinder: 
ed it from being retain'd long enough by the Snow,to the bottom of which 
it would fall, before they had ſtay'd ſo long together, as was requilite to 
freez ſo much as a little Eſ{cnce-bottle full of common water. 

5. Wherefore we berhought-our-ſelves of.an expedient, whereby to ty 
the operation, not only of thoſe ſpirits, but of divers -other bodies 
which were unapt for a Due. commixture of Snow after the way newlj 
-mention'd, or of which we had too little, -or valued them too much, tv 
be willing to ſpend quantities of them upon theſe triak. And this wa 
{ that remains to be mention'd ) we ſomewhat better lik'd, becauk 
.the Expe: iments made aceording to it-would allo proye OR _u x 

| tran mn 


( 
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tranſmiſſion of Cold through the extremely cloſe boy of Glafs. 

- And even in this way of trying, we did at firſt meet with a diſcon-- 
th ragement, which leſt it ſhould. happen. to: others, we ſhall here take no- 
y be nice of, namely, that having puta convenient quantity of Snow into a 
hok ſomewhat thick green glaſs Vial, though we. copiouſly enough mixt 
via with it a ſomewhat weak ſpirit of falt, ( being loth to employ the beſt. 
+ oi we had )and having well ſtopt the. veſſel, did carefully ſhake together,. 
and thereby agitate the mixture in it, yet. the Glaſs appeared only bedew'd 


"I upon the outlide, without having there any thing fro?en. But ſulpect- 
ing, that the. thickneſs of the Glaſs might be that, which hindred the 

tt 8 operation of the included mixtu.e, we put ſnow and a convenient pro- 

uliz MW. portion of the ſelf ſame ſpirit of ſalt into a couple of thin Vials, one of 


the which we clos'd exactly, and the other. negligently, and having long 
| ſhaken them, we found: that what adhered to them on the outſide, was 
with. ( though but ſomewhat. faintly. and thinly ) frozen. 

} 6, And, as-to this ſort of Experiments we ſhall here obſerve once for 
all, that the Snow or Ice included, togethe: with the Saline Ingredient: 
" the ( whatever that were ) was always thaw'd within the Glaſs, and that 
conſequently, *twas the condens'd- vapour of the Air, or other liquor 
that adhered to the outſide. of the glaſs, which. was turn'd into lce,. 
| which is the Reaſon, why in mentioning theſe Experiments we often uſe 
the word freez. ina tranſitive ſenſe, to. ſignifie the operation of the frigo-- 
rifick mixture upon other bedies. 

7. This: premiſed, let us. proceed to: relate, that we afterwards took: 
Oyt of Yitriol, and mixing it with Snow in {uch another vial as that laſt 
mentioned, we found its freezing power far greater than that of ſpirit of 
ſalt. And leſt it ſhould: be pretended, that in theſe Experiments, the- 
cold was not tranſmitted through the ſides of the glaſs, but that the Aip- 
within the vial, highly refrigerated. by rhe mixture,. did upon the ac- . 
count of their free intercourſe enable the Air contiguous to the outſide of 
the vial to freez the Dew.it met with ſticking on it ;we proſecuted the Ex-- 
periments with the addition of this circumſtance, that on ſeveral occaſi- 
ons we ſeald: up: the: vial; that contained the ſnow. and the other frigori- 
fick body it was mixt with, and afterwards by the help of this mixture- 
froze: the externally adhering moiſture. | 
- 8 Having then according to this way ſubſtituted ſpirit of Nitre for oy1 
of Vitriol, or ſpirit. of Salt, we found; that it froze yet more, power. 
Tully than either ofthoſe two liquors, and continued to do ſo in thoſe parts 
di the outfides of the glaſs, that were adjacent tothe included ſnow, till. 
that.ſow was alnoſt totally reſoly'd into a liquor. This we tri'd both in 
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2 thin ſoaPd glaſs, and in a pretty thick glaſs ſopp'd only-with a Cok 


9. Afterwards we ſuccesfully enough tri'd the Experiment with 
ſpirits leſs acid,: as not only -with ſpirit of Vinegar, but with ſpirit of Sh. 
gar, I mean the Red Empyrevmarical ſpirit forc'd-over in a Retort, which 
mixt with ſnow, accerding to the manner of the Experiment, did at 
length freez the externally adhering moiſture. But-the filmes of ice were 
very thin, ard very apt quickly ro diſappear. 9s | 

10. Having thus made a nvmber of trials with acid ſpirits, we thought 
fit co make {ome with UrinousſÞi:its that abound in volatile ſalt, and ac- 
cordingly having mixt ſpirit of Urine and - Snow in an open vial, and 
agitated them, we found that the external moiſture did- diſcernably, 
though not very ſtrongly, freez. | 

But-with ſpirit of Sal Armeniack, drawn from Quick:Lime (* according 
to. the way [ have delivered inanothec Treatile ) the operation was quick 
and powertul enough. ; | | 

11. Having tri'd to freez water with acid, and with velatile ſpirits 


. apart, -wethought it not amiſs to try what they would do both-together, 


aud accordingly pouring upon ſnow both ſome {ſpirit of Urine, and littk 


oyl of Vitriol, and ſhaking them into the ſnow in an open Vial, we 
found that the- mixture did freez, though the glaciation, in this cak 
produced, were very languid. 

_ 12* Having thus tri'd falts diſingag'd from their groſſer parts, or 
ſhattered into Corpuſcles by diſtillation, we made ſome trial likewiſe 
with- groſſer ſalts, as with Sal! Gem, with a-ſublimate made with common 
Sublimate and Sal Armontach,, nay, and-with-both Loaf and Kitchin S% 
gar, with all which among the like bodies, that I can now Remembet, 
the Experiment ſucceeded well enough : alſoa very ſtrong ſolution 
of Pot-aſhes, mixt with ſhow in a-open ſingle Vial, did freez, but that 
very faintly. And botha ve:y ſtrong ſolution of very pure ſalt of Tartar, 
and ( at another time ) a ſtrong ſolution of pot-aſhes, being the ones 
well as. the other, mixt and agitated with snow in a fingle vial, produced 
filmes of ice ( though thin ones ) on the outſide of the glaſs. 

13. After this, we thought fit to make a trial of another, kind, of 
whichlT find this account among my Notes. We filled a ſingle vial with 
ſhow, and then poured into it a convenient proportion of a ſtrongly 
fiveet ſolution of mimiim: in ſpirit of Vinegar, and having ſhak'd the mis 
ture together, we found, that this ſweet Sugar of Lead, did as well 4 
acid and alcalizate falts, excite the cold of the ſnow ſo much, as to pr6- 
duce filmes of ice on the outſide of the glaſs : but a parcel of the ſame 0- 
lution, being for divers hours kept in ſnow and falt, was not thereby inc 
4ZUN- l 


| Pawerful thanany of thoſe we have —_— mentianed : for the ſreez- 


(49) . | 
In 6:der to the diſcoyery of ſome hints of the account, upon which the 
above mentioned mixtures were more intenſly frigefattive than ſnow 
alone, we ſealed up aſingk vial full of ſnow unmingled with any other in- 
- gredient, and found it to thaw much more ſlowly than any of thoie parcek 
of ſnow, which we had mixt with ſalts or ſpirits. 
In proſecution of this conjecture, we ſhall add, that for ought we 
could find by divers trials, no ſalt, that helps not the ſnow to diſlo!re 


© faſter than el ir would, did enable it to. produce ice, though vſuaily it 


did produce dew on the outſide of the vial, that contained the mixtue; 
and accordingly, neither Chryſtals of Tartar, no: Borax, both beaten to. 
powder, nor, which is more ( conftde:ing what we lately noted of the 


effects of another ſort of Sublimate ) would Sublimate enable the ſhow to 


freez ; as well the powder of Sublimate, as that of Borax, and that of 
Tartar, lying for a great while in the ſnow undifſoly'd. 

14. Belonging to-this matter, I find among my papers alſo this Note. 

[ Water of Quick Lime ( made by quenching ſtore of unſlack'd Lime 
incommon water ) twice tri'd would not make ſnow freez, perhaps be- 
cauſe though the water were kept ſtopt , yet the liquor having been 
kept in the glaſs a twelve-moneth , and more ; p.obably the ſpirits ma 
have flown away, which 1 find by inquiring of one that Drinks muc 
Lime-water, that it abounds with, when freſh, and grows deſtitute of 
a while after; and poſlibly alſo the badneſs of the Lime was the cauſe, 
why being mingled with ſnow it would not freez, though all the vials, 


| that didnot freez, did yet gather ſtore of dew on the outſides ( perhaps be- 


=_ of the ſnow, whoſe melting alone may ſuffice to produce that ef- 
ett. ] | | 

15. It may ſeem ſomewhat more ſtrange, that diſtilled oyl af Turpen- 
tine, which is ſo hot and fiery a liquor, ſhould not enable ſnow to 
freez, but this agrees not ill with the conjecture lately mentioned, for it 
will hereafter, appear, that in oyl of Turpentine lce diſſolves ſlower than 
In Divers other liquors, without excepting common water it ſelf. 

16. And yet notwithſtanding the bad ſucceſs of this trial, we were not 
Diſcouraged from making another with ſpirit of Wine ; for, though 
according to the common opinion of Chymiſts and Phyſicians, it be a meer 
vegetable Sulphur, yet we, that have elſewhere ventured toaſcribe ſome 
fach operations to it as Chymiſts would have belong to Saline Liquo s, 
did not ſcruple to ſeal up in a fingle vial almoſt filled wich ſnow, a conve- 
nient quantity of pure ſpirit of Wine, ( drawn off from quick Lime tke bet- 
ter to depblegm it |) and of this mixture we found the opcration-mo. e 
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(C50) | 
ing- vertue of this did not only laſt long, both in the ſeal'd fingle vial, 
1:2-1in another that was open, but the. incloſed mixture preſently cruſte$ 
the outlide of the glaſs (or of the neck, if it were made to fill that 
with ice, which might: be taken off in flakes of good breadth, or in pieces. 
of good thickneſs. Nay, it. preſently froze Urine into» Figured ice, 
which might be taken off in ſcales. 

17. This laſt circumſtance puts me in mind of another Experiment, 
whereby we tried by a vigorous mixture of Snow, and ſome choice ſpirit: 
of Nitre, we had met with. to-frcez liquors of more difficult conglaciati- 
on than fair- water. : 

We took then ſome ſhow, and: mingled. with it ſome of the- newly 
mentioned ſpirit of Nitre in ſo.luckly a proportion, that it froze very vigos 
roully and very ſuddenly, inſomuch that once almoſt as ſoon as it was ſet 
ro the ground, it froze the vial to the floor.it was ſet on,and the outſide of 
the glaſs, that contained this mixture, we wetted: with-ſpirit of Vine- 
zar which. was frozen into pretty thick ice,. but yet ( not quite to for: 
get that ciccumſtance ) retaining the ſalt. taſte of ſpirit of Vinegar: and 
though this mixture would nor diſcernably freez ſpirit of Nitreon the 
outſide; yet it tranſmitted cold enough to» freez weak ſpirit of Salt, 
and to-give Us the pleaſure of ſeeing ſome Saline liquors preſently turned 


| Into figur'd Ice, as not oaly the laſt mentionedſpirit exhibited ſome little 


( as it weze)Saline Iickles croffing each othe:,. and: quickly vaniſhing, 
but © which was far prettier )having often obſerved),. that Sal Armoniach 
being diſſolved in water, and the ſolution being put very ſlowly to ev# 


.Porate part, but not too much, away, the remaining liquor would in 


the cold ſhoot into parcels of ſalt very prettily figur'd, ſome of them re. 


' ſembling combs with teeth on both ſides, and others reſembling feathers; 


having obſery'd this,.I ſay, and- being deſirous to- try, whether the ſþi- 
rit of Sal Armoniack,_ diſtilled by the help- of quick Lime, being put to- 
congeal on the outſide of a glaſs, would not afford' a Reſemblingly fi 
ured Ie; we found upon trial , both. that the mixture was able to- 

reez that ſubtile ſpirit, and. alſo, that it ſhot into Branches almoſt like 
thoſe, exhibited: by ſuch ſalts undiſtilled: And it was not unpleaſant to: 
behtold, how upon the inclining the- glaſs ſoz that the freezing mixture re- 
ſteda little, near any part of the ſpirit, this liquor would ſhoot into ſuch 
branches as we have been ſpeaking of, ſo. nimbly, that the -eye could 
plainly diſcern them; as it- were, to grow, and haſtily overfpread the 
{urface of the-glaſs, but thoſe Branches were wont quickly to vaniſh. 
I had-almoſt forgot to m2ntion, that Itried the freezing with ſnow, 


anddivers fermented Liquors undiſtilled. inſtead of ſpirit of Wine, and 


though 


( $1) 
though the Experiments ſucceeded not with ſmall Beer , 'much leſs with 
water, yet there was a glaciation , though bur flight, produc'd not only 
by the addition of Wine, but even by that of moderately ſtrong Ale. 

18. Having - obſerved , that the Liquo:s and other Podies, that afiſt- 
ed the ſnow to freez , were generally ſuch as haſtned its diſſolution, we 
thovght it not altogether unworthy the trial, to examine, what would 
be the Event of procuring a ſpeedy diſiolution of the ſnow, by ſubſtity- 
ting bodies actually warm, inſtead of potential hot ones : Of this ſort of 
trials, 1 find among my Notes theſe two regiſtred. | 

[ 1. Into aſingle vial almoſt filled with ſnow, there was poured apret- 
ty quantity of well heated ſand;that it might diſſolve the ſnow in many 
places at once, without heating the ambient Air , or the outſide of the 
glaſs ; but though the ſolution of the ſnow ſeemed to fucceed well enough 
upon the ſhaking-of the veſle], yet the outlide of the glaſs was only be- 
dewed,not frozen. - | 

2. Into another fingke vial almoſt filled with ſnow , we poured ſome 
water, which we judg'd of a convenient warmth, and we poured it jr 
by a funnel, that had but a ſlender orifice beneath, that the warm water 
might fall into the middle of the ſnow , without Running to the ſides, 
and taking a convenient time to ſhake the gſaſs, we did by this way pro- 
ducea very conſiderable degree of cold, and much dew on the outfide, 
but were not ſatisfied, that any of that dew was frozen, though the ſuc- 
ce would have invited ns to have made further trials in greater glaſſes, 
if we had had any more ſnow at hand. J] EG. 
Wherefore This Experiment is to be further and more artificially 

tri'd. | 4 

19. It is a common tradition, not only among the vulgar, but ( Ipre- 
ſame, upon their account ;) among learned men, that the oftentimes va- 
riouſly, and ſometimes prettily enough figur'd hoar froſt, which is 
wont- to appear upon glaſs windows in mornings, preceded by froſty 
nights,.-are exſudations, as It were, that penetrating the glaſs-windows, 
are, upon their coming forth to the cold external Air, frozen thereby in- 
to variouſly figured ice: How groundleſs this conceipt is, may be 
eaſily diſcovered, if men had not to lazy a curiolity, as not to try ( which 
they may do in a moment, and without trouble ) whether thelce be, ac- 
cording to the tradition on the outſide of the window, and not contrary 
to it on the In-fide, where indecd it is generated of the aqueous Corpuſcles, 
that ſmiming up and down in the Air within the Reom , are by the va- 


ious motion that belongs to the parts of fluid bodies as ſach , brought to 


paſs along the window, and there by the ow cold of the neizhbour- 
; 2 


_ ing 


(52) 
ing external Air, communicated through the- glaſs, condens'd inty 
dew, and fiozen into Ice. ; 

20. And becauſe divers modern Naturaliſts have taught (I think er: 
rezcoully ) that glaſs is calily enough pervious,not only to Air, but to divers 
ſubtile liquer3, leſt the favourers of this Dottrine ſhould.object that we 
haveill aſligned the natural cauſe of the ice, appearing en the outſide of 
the glaſs in the former Experiments, which according to-them may rather 
proceed from the ſubtler (* but yet viſible ) parts: of the exceſlively-cold 
mixture of the ſnow and faline. bedies penetratang the pores of the glaſs, 
and fetling on the outſide of it: To obviate this objection, ſay, and to 
corirm what we have taught in another Treatiſe: abont the. wandring of 
ſtore of. aqueous vapours- through the Air, we will-add-the following Ex- 
periments, purpoſely made to evince theſe truths. 

21. At one tifne four ounces and a quarter, of a mixture of Ice and Salt; 
being incloſed in a vial, and: thereby enabled to condeaſe the yapours of 
the ambient Air, was by their acceſſon-increas'd 12. grains. ; 

Another time a vial, wherein ſhow ( weighing two ounces fix 
drachms and an half ) was ſuffered to condenſe the vapid Air, thedew, 
that partly adher'd to it, and partly fell from it, made the whoke weigh 
four grains more than. the. vial did, when it was firſt put into the ſcale, 
in which ſcale. we found. ſome water flowing from the dew, which gave 
that. iacreaſe of weight. And-here let me add by the way,, that the tip of 
This ſeal'd vial, being broken under water, ſuck'd in a conſiderable quan- 
tity of it, whether, becauſe of ſome little rarefaCtion of the Air included 
in the ſealing, or becauſe: of the infcigidation of that Air by the ſhow, 
or for- both theſe Reaſons, or any other, I ſhall not Now diſpute. 

22, But other Experiments to the ſame purpoſe we made, wherein the 
increaſe of weight was more conſiderable;. and: that the way, we uſed, 
may be the better underſtood, and the concluſion. built upon it the more 
undiſcuſs'd, we will add a couple of trials, that we.find among our nates 
Concerning. this. matter. | 

[ la a tingle vial we seald. up as much ſnow and-falt,-as-afterwards,, 
when melted, we found to: weigh between five and ſix ounces, after a. 
while the ſalt beginning to- melt the:\now, the Dew. on the outſide began 
to-.congeal, and being rubb'd off, the hoare froſt would-quickly begin to- 
come again. This vial for further trial being put into- a pair of ſcales 
with a counterpoiſe, after a while, as the vapours, that wandred through 
the Air in the wacne room, hapned to: be detain'dimore and more upon 
\ the ontſide of the. glaſs, and. to be there frozen, the ſcale, wherein the. 
glals. was, Þegan to. be depreſt, and to- ſhrink Jower. and lower , _ 
| EY 1h which, 

IG » 


PE | C53) 
which, by addinga little to the counterpoiſe, we reduced them again to-aw 
eAquilibriam: And yet after a while, the ſcale, that held the'vial, ſubſided 
4gain nfore and more, till the Included ſnow was melted; ſo that to re- 
vers duce the Scales to theirfirſt /£9uilibrium, we were fain to add inall to the 
we MF Counterpoife a weight, which we Eſtimated to be about eight or ten 
eof WM prains, ( for we had then no great weights by us. ) The vial being taken 
her out, there appeared near half a ſmall ſpoonfulof Liquor in. the ſcale it 
old ſtood in, which proceeded from the thaw of the ice, that was generated 
aſs, about ir. But in that part of the ſcale, which was covered with the 
to convex part of the bottom: of the glaſs, there appeared no wet. 
> of A ſike or ſmaller quantity of ſnow and ſpirit of Wine being ſeal'd up in 
Ex- a ſingle vial, the.outſide quickly appeared cas'd with ice as high as the 
mixture reacht within, and this vial alſo being counterpois'd' ina pair-of 
ut; ſcales, did by degrees depreſs the ſcale that held' it, till it had ſunk ic 
; of ve:y low, andabout ſeven grains did but reduce the ſcales to an eEgquilibri - 
8 »», but the ſcales being ſomewhat ruſty, we could! not make the Trials- 
fix with that ExaQneſs we deſired. J , | 


Wy - 23- But at other times, when the Experiment was more luckily, 
igh- though 'not more carefully tri'd, with better ſcales, the increaſe of 
le; weight fiom the condens'd vapours of the Air, was ſomewhat more con. 
We fiderable; forTI find in a ſhort note; : 
of [ That at onetime a mixture of ſpirit of Wine and Snow, weighing: 
an- W three ounces. and three quarters, afforded of condens'd yapours about 18 
ed grains. | 

W, And at anothe: time a mixture of Snow and Sal Gemme, weighing threes 


| ounces and ſeventy grains, procured us an acceſſion of water weighing; 
he about 20. grains. ] 
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Title. [1. 


s, | | 
a W- Experiments and Obſervations touching Bodies Diſpoſed to 
= be Frozen. 


es | 

h- . * Were alinoſt endleſs to try paiticularly, which "bodies are 
MN .& Or are not Capable of congelation, and the degree of cold would 
Ee. alſo in ſuch Experiments be ( as near as mencan } determin'd ; becauſe ma- 


ny bodies will. freez in one degree of cold, that will not in another ; 
| | wherefore” 


d 


| (54) 
wherefore we are willing to leaye theſe trials to thoſe, that have mort 
Jealure and opportunity to proſecute them, and ſhall only fet down ſome, 
and thoſe, ſomewhat va. 1ous,that we may not leave this part of the Hiſtory 
.of Cold quite unfurniſh'd. And we muſt mention the fewer, becauſe, 
-being in the Countrey, we were not provided -of divers of the bodies 
which we ſhoutd have :expos'd. | 
2. In very cold ſnowy weather, we tri'd, that ( beſides common wa. 
ter ) Urine, Beer, Ale, Milk, Vinegar, and French and Rheniſh Wine 
( though theſe two Laſt but ſlowly ) were-turned into ice, either totally, 
.CT in pa:t. But ſuch inſtances will poſſibly be thought too obvious to 
_ inſiſted on; therefore .I ſhall add, That not-only we froze a ſtrong ſoly. 
tion of Gum Arabick., and another of white Sugar in common water, but 
that We took Alume, Vitriol, Salt:petre, and Sea-ſalt, and made of 
[each of them in a ſingle vial as ſtrong aſolution-as we could , we alſo made 
a ftrong ſolution of Verdegreaſe in fair water ( which was thereby deep- 
ty colonred ) all.theſe we expoſed to.the cold Air. The ſolution of Alume, 
Nitre and Verdegreaſe froze without affording any notable Phenomena, ei- 
ther in the figuration of the Ice, or otherwiſe: Of the ſolution of Vi: 
trio there remain'dat the hottom of the glaſs, a pretty quantity unfrozen, 
and ofa ctear fubſtance, whoſe colonr was very high of the Vitriol, 
whereas the upper part of the ſame lution differed very little in colour 
from common lee. 
© © 3. But becauſe it Teems not fo ſtrange, that theſe groſs ſorts of Sz 
line bodies ſhould beturned into Ice, we thought fit to try, whether or no 
-alſo divers falts, freed from the groſſer parts of their concretes by the fire, 
were not likewiſe capable of congelation. We expoſed therefore ſpirit 
.of Vinegar in one ſmall glaſs, and ſpirit of Urine in another, to an 1t- 
tenſe cold, and found, that not only the former, but the latter a}ſo froze. 
4. We took likewiſe ſome of the fiery lixiviate ſalt of Pot-aſhes, and 
ſingle vial, ,in which we put, to two ounces of water, a drachm of the 
Alcali, and expoſing it to a very ſharp Air, we did, -when we came 
to ſeethefuccels of the trial, find Ice lying-on the top in little ſticks ( ſome. 
thing croſſing -.one another ) almoſt like the Chryſtals of rocked Petce,' 
and beſides theſe that lay leveld, there were -others that ſhot -down- 
wards in very great numbers. 
5. We alſo found that Oil of Tartar per deliquium, or at leaſt a ſtrong 
ſolution of the fixt ſalt of Tartar, though it ſeemed much to reſiſt the 
,cold, yet it was once by ſnow and falt brought to Congelation. + 
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Appendix to the I, Title, 


Ga [wrote the preſent Book concerning Cold( expecting ſome of No 


Appendices ) having once had the Opportunity of an Hours Diſcourſe - * 


with an Ingenious Man, that not only liv'd ſome years in Aſcovy, but 
was, and is {till Phyſician to the great Monarch of that Empire, and: 
having likewiſe at other times converlſed: with Navigators, and ſome 
other credible perfons, that had travelled either to Greenland, Terra No- 
2a, or other gelid Climates, I propos'd them divers Queſtions, by «their 
Anſwers to which, 1 learned ſome Particulars, which together with: 
others, that I have met with in Voyages and other Books, I think it not 
amiſs to annex by way of Appendices to the foregoing, and ſome of the 
following Sections, or- Titles. | ; | 

About the freezing of common exfreſs'd Oils, I know not well what 
to determine'; For that they may by a very intenſe Cold be depriy'd of 
their Fluidity, and be made capable of being cut into portions, that will 
retain the figure given them, my own Trials invite me to believe; but 
whether ſuch oyls will be turned into trze( by which I mean) hard and: 
brittle Ice, is a Queſtion ſcarce to-be determin'd by any Experiments we - 
can make here in England, where we could not reduce oyl Olive intolce : 
And fo: the Relations of thoſe that have hv'd ineolder Countries, 1 find* 
them to diſagree : For when lasked the lately mention'd Dottor the Que- 
ſton, how tar he had known oyl Congeal'd in Mzxſcovy? He anſwered 
me, That it did there freez much harder than in our Climate, bnt 
would not,that he had obſerved, be tu:n'd into: true and perfett ke. On the. 
other hand I find the Teſtimony of that Ingenious' Navigator Captain 
T. Fames, who relating the effefts. of cold he met with in the Iſland where- 
he and his men were forc'd to-winter, does in one place reckon Oyl among 
the. Liquors, ſuch as Vinegar , -and Sack, that ev'n in their honſe 'was 


| firmly frozen,and more expreſly elſewhere. Al our Sack ( ſaies he ) Pag. 58.. 


Vinegar, Oyl and every thing elſe that was. liquid,was now frozen as hard as a 
piece of woodgand we muſt cut it with a Hatcher. And Olaus Magnus theaking: 
of the fights,wont to-be made upon the Ice in the Northern Regi- g,,; a1, 
ons, Glacialis Congreſſns(ſaies he) fir in:Laneis Calcibus,non pellibus, ni Cenr 
aut Coriis unitss; vis enim frigoris, quodcunque. fit unttnoſum, conver- Sept" Hiſt, 
tit in Lubricitatem glavialem .- EE F116 24, 
There being a great Similitude in point” of Inflammability, and diſpo- 
Kion.to mix with many ſubtile Oleous Bodies, betwixt ſpirit of Wine and* 
* . on 
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| (56) | 
Oyh, and as great an affinity indivers other regards, betwixt that ſpirit and 
doth aqueous and ſaline Liquors, with which it will readily mix; I had 
a- gceat Curioſity to know, what kind of change would be produc'd ia yi 


| Nous ſpirits, in caſe they were expoſed to a cold great enough to works 
- vilthle change in their Texture ; ] therefore ſolicitouſly inquir'd of the 


Ruſsian Emperors lately mention'd Phyfician, whether or no he had ob- 
ferv'd in Muſcouvy any manifeſt change Produc'd by cold in Hot Waters, 
and Spirit of Wine? To which he*returned me this anſwer ; That com. 
mon Aniſeed-water, and the like weak ſpirits would be turn'd into an 
imperfe& kind of Ice, and that ev*n the very ſt-ong ſpirits, though they 


_ not be turn'd inte Ice would be turn'd into a kind of ſubſtance like 
J . 


Title III. 
- Experiments touching Bodies Indiſpos d tobe Frozen. 


1 VV E found-manyJ1iquars, Whoſe ſubtile parts being by Diſtill. 

Y tion brought over, and.vnited into very ſpirituous liquors, and 
ſo. either totally, or in great meaſure freed from thoſe phlegmatick or aque 
Qus parts, that diſpoſe Bodies to congelation, could not be brought to 
freeze,.cither by the. cold of the external Air, to which in froſty nights 
we expoſed ;them, ar. by ſuch an Application of ſhow and falt, as ſerved 
to freez other ' Bodies. 

2. 'Of. this ſort were, among acid menſtrum's, _ forts, ſpirit of Ni- 
tre, .of Salt ; alſo-oyl-of Turpentine, and almoſt all, (1add the word al. 
moſt, becauſe the ElRntial-oyl of Aniſeeds, and the Empyreumatical 
oyl of. comman oyl will Joſe their fluidity in a leſs deg. ce of Cold, 
than that of our - mildeſt froſts, ) Lay a/moſt.all the Chymical oyIs we had 
by us, .as likewiſe ſpirit.of Wine, and-other ſtrong {pirits -of fermented 
Liquors, and even Sack it ſelf, if it. were good, would very hardly be 
brought to afford us any Ice at.all: But among the many liquors, that 
would not freez, there were a few, whoſe trials afforded us ſome cir- 
cumſtances not altogether unworthy their being mention'd. 

As 1. 1 being deſirous to ſatifie ſome friends, that twas the brisk ſpi- 
xit of the Grapes, whethec reſulting from, or.extricated and-exalted by 
fermentation, that keps ( all) the reſt of the Sack from freezing V- 


(572 | 

took a parcel of: that liquor, that-would. afford us no Ice at all, Tand by 
the help of a lighted candle, or ſome other aCtually flaming body, kindled 
it, and letting the infammable part burn away, the remaining part of the 
Liquor ( which was by valt odds the greateſt part ) was eaſily brought to 

CeZ. 

7 Next when the formerly mentioned trial was made with water and 
pot-aſties , we likewiſe , 1n. another glaſs, expoſed a ſolution , wherein 
the proportion of ſalt of pot-aſbes, in reference to the water} was four 
times greater, there being in this, 5i1,of the ſalt to'5j only. of water, and 
this ſolution, . though the glaſs were covered with hoar froſt and Ice on 


- the outſide, froze not at all within. And hkewiſe, when another time we 


made a very ſtrong ſolution of ſalt of Tartar, that was very pure and fiery, 
it did not. freez, though a conſiderably ſtrong ſolution offalt of Pot-aſhes, 
that was expoſed with it, did. So. that theſe Experiments about the gla- 
ciation of Lixiviate' Liquors mult be. repeated to be reduc'd toa certain- 


E 3, That the common expreſs'd oyls of Vegetables will, .after their 
manner, freez, that is, loſe their fluidity, and become, as it were, 
curd['d in very cold. weather, isa Thaatter of common obſeryation ; but I 
had a mind' to-try, whether or no Train oyl, that is made of the fat of 
Animais, ( commonly that of Whales } though not by diſti[[ation, 
properly ſo called, yet by the help of fire, would not be more capable 
of reſiſting the violence of the cold, and accordingly I found, that Train 
oyl, expoſed ro the Air ina convenient .vial, continyed fluid; notwith- 
ſtanding a more than ordinary ſharpneſs. of weather, and:this I tried two 
or three ſeveral tines, but at length one night proved ſo.very cold, that 
the next morning 1 found the. oy] unfluid ; . which differing Events ſeem 
a little to Countenance, but more to disfavour the Report of Olaus Mas- 
74s, Who writes, That whereas in Northern Regions *tis u- 
fua! for ſtrong places toloſe in winter the protection afforded -0laus Magnus 
them in Summer, by.their Ditches, though never ſo wide # Hi/toria 
and deep, becauſe the froſt makes them caſily paſſable to the — Sep- 
Fnemy:This inconveniency-iswont to be prevented by pour- 1, 11. cape * 
ivg into the Ditches, the Ice, if there be need, being firſt bro. 20. & 21, 
ken, great ftore of this Train oyl, wkich ſwimming upon the 
ſurface of the water, and being incongealable by the cold; protects: the 
ſubjacent - water from the freezing violence of the. old, and keeps the 
motes. unpaſſable. But becauſe our Author: mentions this asa known and 
vulgar Practice in thoſe Icy Regions, it may perhaps deſerye a little Enqui- 
ry, Whether .the Whale Oy], uſed by the 2_ Laplanders, Muſco- 
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(58) | 
vites, and other Inhabitants of thoſe parts be not differing, either as tg 
the Fiſhes, *tis made of, or as to the way. of making it, or as to the way 
of keeping it, from ſuch Train Oyl as .we .Employed, unleſs per- 
haps it do already_appear by the Relation of writers belonging to thoſe 
Countries,or of Travellers, that have been in them,that Olaus Magnus has in 
that particular, as I fear, he has -in ſome .others, miſinformed his Readers, 

4. We took, notice, that a ſtrong ſolution of common Suzar was calily 
enough turned into Ice; but on a ſtrong. iolution of Sugar of Lead we 
could not with ſalt and ſnow. work the like change, and this, though the 
trial were not negligently made ; which I therefore think not unwor- 
thy. to be mention'd, becauſe that the two only Ingredients of this Sugar 
were Lead, which is eſteemed- a very. cold Body, and ſpirit of Vinegar, 
from which, as I noted above, we did by the like degree of cold to that 
we here employed, obtain Ice: And though in this meralline Sugar we 
may wellſuppolſe the Saline parts of the ſpirit of Vinegar to be much more 
concentrated. or- united , than they were in the ſpirit. yet the ſolution 
mult abound with aqueous parts: and this . Sugar ſeeming but a kind of 
Vitriol of Lead, *tis worth our Notice, that its ſolution would not freez, 
as well as that of common. Vitriol , though in this latter concrete me- 
tal be corroded by a ſpirit, which, as far as can be judged by the Liquors 
afforded in diſtillation ,. is very much ſharper and ſtronger than ſpirit of 
Vinegar. | 

v. Ine likewiſe.tried to freez Quick;{lver , and for that purpoſe pro- 
vided a bubble, that being blown with a Lamp ,- was but thin, and {6 
flat, that the ſides almoſt touched , and itheld but a little Adercary, and 
that by the figure of the Glaſs, being reduced to a largefurface, with but 
very little depth or thickneſs, it was far more expoſed, than if it had been 
in an ordinary round Bubble, to the ation of the cold ; but we could not 
at all fxeez this extravagant Liquor, though we tried 1t more than once, 
and though the Iaſt time, we expoſed. it-in the ſame veſlel to the ſame de- 
gree of Cold, wherewith we made one-.of the following Experiments, 
that required a very Intenſe degree of that Quality. And in another thin 
zlaſs-Bubble we long expoſed Quick-lilver to aa extraordinary ſharp air 
but though the cold had ſome operation upon 1t, not here neceſſary to be 
mention'd; yet we couldnot find, that it did at all bring it to freez ; 
wherefore I could wiſh that-trial -were made in uſcovy, - Greenland, 
Charles-1land , or ſome other of the moſt:-Icy Regions, where the Effetts 
of cold ( which are here upon Quickſilver but languid ) are the moſt con: 
liderable, and ſometimes ſtupendous. | 

6, It is vesy xemarkable, that though not oxly the ſolutions of other | 


grolp: 
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oroſs ſalt , but,” as we have ſeen , divers more ſaline and ſpirituons 11 
quors , were brought by ſnow and falt to Congglation ; yet a brine 
made very ſtrong of coramon falt ; could not be brought to free? at all, 
though we kept it expoſed with the other ſaline ſolutions , that did freez, 
during a whole night; that was exceeding ſharp. Which Experiment 
I alſotried many years ſince, to d.awthence an Argument in favour of the 
Carteſian Hypotheſis about cold, which-I ſhatt not now conſider ; but rather 
add, that being deſirous to try, with what proportions of Sea ſalt and wa- 
ter, the congelation of them might be effected, I found , I could freez ſome 
Sea water, that had been brought up in a Barrel to that Monarch of the 
Virtuoſs, the King, for the making of trials with it ; and that having in a 
ſingle vial expoled to the Air in a very bitter night, a ſolution conſiſting 
of twenty parts of water,and one of {alt , which is double the proportion 
of ſalt to be commonly found in our” Sea-water , the next day we found 2 
good part of the Liquor frozen, the Ice ſwimming at the- top in figures al- 
moſt like Broom, {preading.trom the ſurface of the water downwards. 
And to add, That upon the by, we ſuffered the Ice of ſalt-water to thaw 
to try, whether it would yield freſh- water, but it ſeemed not devoido 
ſome Brackiſhneſs,- which whether or no it proceeded from ſome parts 
of the contiguous brine,that adhered to the Ice, I leave to further and ex- 
ater obſervations, ſince-I am credibly informed, that in Amſterdam there 
are divers, that uſe the thaw'd Ice of the- Sea-warer to brew their Beer 
with,inſtead of common freſh water. | 

3. And ſince I made that Experiment ,. I find in the induſtrious Bar- 
tholinus's newly publiſh'd Book, De Niv#s Uſu, a confirmation of the. ©p. 6, 
probability of the Report I juſt now mention'd, his words being pag42. 
theſe, De Glacie ex marina aqua certum eſt, ſireſolvatur, ſalſum ſaporem depoſu- 
fe , quod etiam non ita prjdem expertus eſt Cl. Facobus Finckins Academia no- 
fre ſenior,& Phyſices Profeſſor, bene meritus, in glaciei fruſtis e portu noſtrs 
ankalths, _ 
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Title IV. 


 Bxperiments and Obſervations touching the D?orees of;Cold 
in ſeveral Bodies. 


EG. Af having treated of the Bodies that are the moſt capable of 
producing Cofd,and of thoſe that are moſt diſpos'd, or indiſpos'd 
'to receive it,it would be Methodical to take notice of the Degrees of Cold,to. 
be met with in differing Bodies : But though a work of this nature might 
ſomewhat conduce to the Diſcovery of Cold in general , yet lt is fo labo- 
Tious a Task, and, to tbe well perform'd, requires ſo much” more of 
'Leaſure, and Conveniency, than I am: Maſter 'of, that I muſt reſign it 
'to thoſe that are better furniſh'd with them ; which | the freelier do, be: 
cauſe the Experiments, which at this Time make the principal part of our 
Hiſtory, being chiefty-of the higheſt Degrees of Cold; we may ſeem to 
' have done ſomething of what more properly concerns onr 'preſent De- 
"ſign, by having made the Experiments, anon to*be ſubjoyn'd within 
*this preſent -Seftion or Titte. And yet thus much we elſewhere do to 
-wards the framing of a Tabk' of the Degrees of Cold, that wedoono 
ther occaſions ſet down thoſe hitherto vnpractis'd ways that we have em. 
Ploy'd, to eſtimate the preateror leſſer Coldneſs of Bodies, by ſeveral 
. kinds of Weather-glaſks, differing from the common ones, and far mor: 
fic than they, for fuch -a Purpoſe: For 'by - Hermetically ſeal'd Thermo- 
: ſcopes furniſh*d' with high rectifi*d ſpirit'of Wine, we can eſtimate the 
-diftering- degrees of Cotdnefs in Liquors, 'of which we ſhall preſenth 
' mention an Example. And-by uſing ſuch Weather-glaſles; as-have their 
Air included not at the top, but at the bottom of the Inſtrument, we car 
within ſome reafonable Latitude , meaſure. the Coldneſs-both of intire 
ſolid: Bodies; or minuter- Bodies, as Salts &c. by beating them alike, and 
very ſmall, and placing the Inſtruments at equal Depths in the powde 
of each of them, And beſides that the ſhape of theſe Thermoſcops 
does, as we have elſewhere ſhewn, make- them -proper for- theſe ule 
*For which the vulgar ones, where the included Air is at the top of thelt 
ſtrument, are not fit : beſides this, I ſay, 'tis eafie in theſe we make uſe, 
to make the Pipe ſo ſlender iz proportion to the Cavity of the Vial 
whereinto *tis inſerted, that very much minuter 'Differences of Coll 
- will be manzfeft in theſe, than-are wont to-be ſenſible in common Wer 
| ther-glalls 
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ther-plaſſes. And beſides theſe two ſorts we have elſewhere See th: Preli- 
-propos'd,and deſcrib'd a thicd and new kind of Thermome- nay Dy- 


ter, whereina drop of liquor being ſuſpended in a very flen- caurſes,® 


der Pipe of Glaſs, hetwixt . the outward and the inward Air, makes it 
far mo:e fit for thofe G——_ wherein we either deſpair , or care 
not, to meaſure the Difference of Cold betwixt two - Bodies , but are 


only deſirous to try, whether or no they differ in Coldneſs, andiin caſe 
-they do , which of them has moſt : For theſe Weather-glaſſes, are ſo 


exceeding ſenſible even of the minute Difference of Heat and Cold, as ma- 


nifeſtly to diſcover Diſparities which other Thermoſcopes are not 


nice enough to give us any Notice of. Only this Advertiſement we muſt 
add about them, that when we uſe them to examine the Coldnelſs , . not of 
liquid, but of conſiſtent Bodies, we alter: a little the figure of the wide 


.end of the Glaſs; andinſtead of making it 'a round bubble, as we have 
elſewhere deſcrib'd , we make it with a flat or flattiſh bottom, that the 
whole Inſtrument might thereon , as. oh a Baſis, ſtand of it ſelf upright, 


and ſo, being fſtif| taken up by the open and ſlender end, for fear of” 


rarifying the included Air,( which Caution is here giyen .once for all) 


may be transferr*d witha pendulous drop in the Pipe, and plac'd ſome- - 
times on one, and ſometimes on another of the ſolid Bodies to be exami- 


ned by it. For if the Body , *tis moved to , be more or leſs.cold than 
that it reſted on before, that coldnefs communicated through the Glaſs 
.to the Air, by which the pendulous drop is ſupported , that Airs Expan- 


ſon or Contraction will manifeſtly appear by the riſing or the falling of 


'the drop. And thus we' have taken pleaſure to remove it from one kind 
- of wood to another, from woods to metals, and from metals to ſtones, 
- &c. But the expedients , that may be propos'd to improve theſe little 
- Inſtruments to the purpoſes we have been treating of, and the Cautions, 
"that may be added to prevent mens drawing miltaking Infe:ences from: 
the Informations they ſeem to give them, will take up more time, than 


we ate willing to ſpend upon an occaſion,that will not.perhaps be thought 


to delerve it, nor much. to require any others, than thoſe we ſhall by 
*and by ſubjoyn . And therefore I ſhall proceed to the Experiment pros / 
- mis'd at the beginning of this Title or Section. 


2, To make ſo much as a toterable Eftimate of the Difference betwixt 


-ſuch great Degrees as are not any.of them too weak to congeal: water, is 
-a thing, which, as we have not yet known to be attempted, ſo. it ſeem'd 
-Not eaſie to be perform'd. For ' Freezing having been commonly re- 
Puted the ultimate. Effet or Produftion of Cold, men have not been fol- 
'Ucitous to look beyond it. And — the Diſparity we find betwixt 
| 3. 
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before the Ice had reach'd the Ball, for fear it ſhould break it-) the rn 
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- ſeveral Fits: of weather, all- of them froſty, ſeem to be too manifeſt ay 


frequent to be probably aſcrib'd to nothing, but the diltering Diſpoſii. 
ons ef our Bodies, yet how to eſtimate that Difference, it is not {ſo 6 
vious. For though. we ſhould have recourſe to common W eather-glzſ 
ſes, yet they might eaſily deceive ns, fince not only by eſt: mating by them, 
the coldeſt day o: one Winter, with. the. coldeſt -day of another, but in 


- judging of the Coldneſs of any two daies in the fame fit of trolty weather, 


there intervenes time enough to make it doubtful, whether the vari'd Grz 


_ vitatioaof the Atmoiphere, produce not the change obſery'd in the Weg, 
. ther-glaſs. Beſides that , admitting. vulgar -Thermoieters could nor, 


as they eaſily..may', -miſinform us, they are employ'd only. to givey 


an Account of thoſe degrees of - Cold, . which Nature of her -own ac. 


cord produces- in the Air ; but not to diſcover , whetke: or no Nature 
aſliſted by Art, -may not produce greater : And, 'tw:li ealiiy be granted, 
that they are yet leſs-made uſe of to help us to an Eft:mare of this Diſpa. 
rity. And though ſome gueſs. may be made by the -operations of Cold 
upon Liquors expos'd to.it, yet ſome, as water, and very aqueous Li. 
quors , will freez. too ſoon, and others, as Vinous ſpirits , will not at 


all, ( that. we have-found } here in- England. And though French-Wine 


will ſometimes be brought to begin to freez, yet that happens but very 
ſeldom, and in-many Winters not at all, and leaves'too great an Interval, 


| betwixt the degrees neceſſary to congeal Wine, and {ufhcient to congeal 


Water, not to.mention the uncertainty proceeding from the differing 


Ntrengths of the Wines. 


3. Upon theſe and: other conſiderations we thought it requiſite to 


-Make uſe of an Expedient , whoſe Nature and uſe will be eafily gather. 


ed out of the following Experiments: And though by a miſchance, that 
broke my Weather-glaſs, 1 have been hindred from meaſuring exa& 
ly in what Proportion to the whole bulk the ſpirit of Wine was contrx 
Cted, by the ſurpluſage of Cold, that was more than neceſſary to make we 
ter freez, yet I-doubt not. but ſomething of uſe.to our preſent Theme, 
may be thence collected, and- eſpecially the main thing deſign'd. wil 
manifeſtly appear, which is the Intenſity of Cold produc'd by Art, be- 
yond that which Nature needs to employ upon.the glaciating of water, 

[.4. A ſmall ſeaPd Weather-glaſs furniſhed with ſpirit of Wine, the 
ball being about the bigneſs of a_large Nutmeg, and the Cylindrical ſtem 
being very ſlender., -and about ten Inches long , the Ball and part of the 
ſtem being immers'd in a veſſel of water , half buri'd in ſnow and falt, 
when the water began to freez at thetop, the bottom and the ſides ( but 


(63) 
ed liquor was found ſubſided to 54 Diviſions, being half Inches, andhe- 
ing taken ont thence, and Ice and Salt being immediately appli'd to the 
Ball, the Liquor. fell lower to about 14 Diviſion. ] 7 

And that it may -not: be doubted, but that the water, though in part 
congeal'd, remain'd warm in compariſon of the ſpirit of Wine, though 
uncongeal'd, that had- been refrigerated by the ſnow and ſalt, we will 
add this other Experiment, which we find in another” of our Notes thus 
ſet down. 

[ 5. The feal'd. Weather-ghris being kept inthe water till it 
began to freez, deſcended to' 5x: Being immediately remoy'd 
into the ſame ſnow andſalt, that made the water begin to freez, it deſcended 
at:the beginning very faft, and afterwards more ſlowly, till it came to the 
very bottom of the ſtem, : where it expands it {elf into the Ball ; then being 
remov'd into the ſame glaſs of water, whence it was taken, and which was 
well ſtor'd with looſe Pieces of lce, it did nevertheleſs haſtily aſcend at the 
beginning,and was ſoon after impelfd to the former Height of five Diviſions - 
and an half; or thereabouts. ] ! | 

6. But perhaps ſome amends may-be made for the*difaſter of the Wea- 
ther-glaſs, by adding, that I found by another Trial, that the Condenſa- 
tion of Liquors by 1uch Colds, as we are wont to have, or can eaſily pro- 
duce here, is nothing near ſo great as one: would imagine. And though 
for want ofa -Glaſs-ball, furniſh'd with a neck: ſlender enough, 1 could . 
not: make the Experiment ſo much to my fſatisfattion,'as perhaps elſe I 
might have done; yet the goodneſs of the ſcales, I made uſe of;and fome 
greater care , than poſlibly every Experimente: would have employ'd, 


4. Fan, 15. 


| may-make the following Obfervation Luciferons. . .. 


7. We took then ( ona cold, but not froſty day ) oyl of Turpentine, as 
a Liquor, whoſe being free from phlegm or water, we could eaſily . 
be more certain of; than if we had employ'd ſpirit of Wine; and this 
ojl-it ſelf we reftifi'd ina gentle heat, to make it the more pure and 
ſubtle. Then we took-a ſmall round veſſel of clear glaſs furnifh'd with a 
conveniently long ſtem or pipe , and having firſt weighed the glaſsalone 
n a Pair of very good ſcales, we found it to weigh $i, 51,56 + gr. 


then putting in- oy] of Turpentine , till it filfd the round part of the 


Glaſs, and aſcended a little way into the ſtem , we carefully mark'd with 
a Diamond on the outſide of the Glaſs, how high it reach*d, and then 
weigh'd the Glaſs and the Oyl together ; which weight Zij, £vii, and 
34z gr. then we put in by degrees a quarter of a Drachm , and with aDi- 


amond careſully mark*d , how high it reach'd inthe pipe, and fo we con- 


Unued . putting in ſeyeral Quantities of oyl,. {till carefully weighing each 
| parcel 


Y \ 
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' parcel -in- the ſcale, and marking its height on the'outſide of the Ghf 
(which we did inorder to a certain deſign , and found it a work tedions, 
and troubleſome efiough ) till the Liquor and the Glaſs togecher weighed 
$11), 3J, 43 Erains 3: then we put fair water into an open mounth'd Glaſg, 
in which we alſo plac'd the little Boltthead with oyl of Turpentine,and by 
* Sce the 1atter {uch a circumpoſition of ſalt and ſnow , as is * hereafter to 
part of the newt beoften mention'd, we made the water, which was contain'd 
Tulle. in the wide mouth'd Glaſles, and by which the Spherical part 
of the Bolt-head,contaiming the Oyl, was ſurrounded, vie. made this water, 
I ſay,begin to freez,and when we perceiv'd a little ice to be produc'd in 
it,we carefully mark'd with a Diamond to what part of the ſtem the oyl of 
Turpentine was ſubſided, and then transferring the Bolt-kead into a mix. 
ture of ſnow aud ſalt, where we kept: it-for an hour. or two , till we 
eould perceive it to fall no lower, and marking with a Diamond this 
ftation alſo. of the Liquor , we afterwards remov'd the Glals into a 
warmer Air , till the Oyl by expanding it felt had regain'd the high. 
eſt mark, whence it had begun to fink. Then into a very. little Glaf, 
carefully. counterpois*d 'in-a pair of exacter ſcales than the former, we 
gently poured out of the Oyl, till what remain'd reſted againſt that 
mark on the.outſide of the ſtem, to which it fell, when the water began 
to freez : and this. we found to amount to. ſomewhat above 9x grains, 
fo that for conveniency of. reckoning,we may ſafely enough take the Intire 
numbe: of 10. grains. After this we poured out of the remaining oyl into 
the ſame littde Glaſs, - till , what reſted in the Pipe, was even with that 
mark, to whichthe ſnow and ſalt had made it fall; -and this parcel of oyl 
hapned to be almoſt preciſely of the ſame weight with the other ; fo that 
in this Trial ( for perhaps in others,.which it were therefore worth whik 
to make , the.degree. of Cold. may much vary theEvents) the Artilicial 
way of freezing , .we employ*d, made the oyl ſubſide as much atterit 
had been refrigerated and condens'd by a cold capable of fycezing water, 
as that degree of Cold had been able to condenſe it at firſt. And }ailly, 
having deduced the weight of the Glaſs from the. weight. of the whok 
Oyl and Glaſs, to obtain the weight of the oyl alone ; and having div: 
d2d the. weight of the whole Oyl, f-/#, by that of the former parce|, 
we have mentioned tobe ten grains, and ther hy theſupe:added weight of 
the ſecond parcel, we took out, ( both which parcels together we eſtimated 
at twenty grains, ) we found that re&tif'd oyl-of Turpentine of a_mo- 
erate temper, being expos'd to ſuch a-degree of Cokd, as: wauld freez 

- common water, did by ſhrinking loſe but aboxr a ninty fourth part ot its 

Bulk, and being.rcduc'd to as greata degree-of Cold as we could brings 
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Aiſted to make. an Eſtimate, how much the water was made more hea- 
preoed” | 
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- to by ſnory and alt, ev'n then it loſt but aboxmra forty ſeventh part of 
its Bulk ; i ſay about, becauſe I thought it needleſs as well as tedious to 
mind fractions and little. odd numbers, eſpecially ſince, as we formerly 
intimated; it.-was ſcarce poſlibleto arrive at a great exactneſs in ſuch a. 
Neck, as that of our Bolthead, though it were proportionable enough 
to the Ball, and choſen among ſeve.al, that were. purpoſely procur'd for 
the [trying of Experiments. 
8. There are: ſome. other Trials about the: Degrees -of Cold, which 


- for want of Ice and other Accommodations we could not make, as we 


would have done, oftez; nor ſhall ſcarce.be able to do it, till more 
friendly Circumſtances affo:d us an opportunity : And yet becauſe our 
Trials, though not proſecuted. as far as we thought, may poſlibly prove 
not unwelcome, we .will. ſubjoyn ſomething . about two of the chiefeſt 


. of them. : 


.-g. The-one .was deſign'd to: meaſure in what proportion water of a 


- moderate degree of Coldneſs, would be made to ſnrink, by the, circumpoſi- 


tion of ſnow:and ſalt before it begin by Congelation to expazd it ſelf : of 
this, what we ſhall here take notice, is only, That by a Trialpurpoſely 
made with . common water, in a round Glaſs furniſh'd with a long 
ſtem, we found the water in that ſtem to ſubſide To very little, that, 
whether or no it were inſenſible, it was inconſiderable. But probably 
a greater Quantity of water, anda ſlenderer ſtem, would have made the 
ſhrinking of the Liquor. more Notable, ; and upon that Account *tis, that 
I here mentionIt. 4k / 

10. The other Thing was, to meaſure by the differing weight and 
Denſity of the ſame portion of water, what change was produc'd in it,. be- 
twixt the hotteſt time of Summer, and firſt a glaciating Degree of Cold, 
and then the higheſt we could produce by Art. And in-order to this, 
we weigh'd witha pair of exact ſcales, a glals bubble heavier than water, in 
that liquor, when .it ſeemed to be at a moderate Temper, as to Coldneſs, 
and by the Diminution, which. we found of the glaſſes weight in the wa- 
ter, we eaſily colle&ted, according tothe Rules of-the Hydroſtaticks, the 
weight of as much water, as is equal in bulk to the glaſs Bubble,” and there- 
by the Proportion betwixt the glaſs and an equal bulkof ſuch water, as 
we firſt weighed it in; then by the application-of ſnow and falt, we made 
that water begin to-freez, and weighing in it -again the ſame bubble "twas 
eaſie to collet by the Decrement of its weight in this refrigerated water, 
what Proportien an equal Bulk of the liquor did ther bear to the Glais ; 
and by comparing theſe two differing Proportions together, we were aſ- 
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yy, and denſe by the Afﬀtion of a freezing degree oof Cold : Aﬀer- 


Conveniency of..a Conlervatory of ſnow , wherein the water might be 
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wards taking -onr time. in Summer, we.thought fit in the lame-parcelof 
water {that had been purpoſely reſerved in a glaſs ) to weigh theſame- 
bubble, that by the difference of .its weight in the water, whenmade. 
much lighter by the heart of the ambient Air, we might obtain the n- 
{ormationwedeſfir?d: to which weſhall add , That we allo recommend. 
ed to ſome Y7rrwofs, that were likely to: have the opportunity of gratifyi 

Us, that ſuch an Experiment might be procured to be made in the midlt - 
of. Summer in ſome part of 7r«ly, by:the help of the there not-unfrequent 


reduc'd to freez before the end of the fame houre , at whole beginning the 
there warmer Air had given-it its greateſt Expanhten , and ſo the Diffe- 
rence betwixt the Deulity ofthe ſameparcelof water might be the more 
conſpicuous. But as I have not- received any Account of - my- Deſires 
fram abroad, ſo coming now at home-to review the Memorial, 1 cauſ. 
ed to be written- of the newly mention'd Obſervation , 1 find , that 
pe the negligence or Miſtake of an Amanxenſss, there mult needs be a-: 
manifeſt oyerſight commirted in the ſetting down the Numbers which my 
Memory does not-now enable meto repair .. And the ſeaſon being now 
1mp:oper to repeat the Experiment, as well as the numerical parcel of wa 
ter I had kept , and I employed bcth times, being thrown away, I think it | 
may be ſufficient, if not too much, to have thus particularly. intimated the 
way we took, without adding the Cautions,wherewith we proceeded, nor 
what Trials we. made 'to:. the ſame :purpole with high rectifi'd ſpirit-df, 
Wine, fince nalucky accidents fruſtrated our Attempts. 

111, Whether the making of theſe kind of Trials, with the waters of 
the particular Rivers or Seas, .men are to {ail on-, may afford any uſeful ' 
eſtimate , if , and how much ,. Ships and other Veſſels, may on thoſe-wa- 
ters be ſafely loaden more in Wintec than in Summer, may be an Enqui 
ry, of which I ſhall not in this place take any further Notice , than to ut - 
timave thus:mach, That the difference betwixt water highly refrigers 
ted, and that which is but of an uſual degree of coldneſs, is not fo great 
as ſome Learned 'Moderns feem-to have thought. For on a Day, which 
(though made cold by ſnow. intermingled- with the rain that then fell} 
was not a froſt, we took common - water, and weighed it in a glaf 
Bubble, whoſe weight in the Air was 150. gcains,and this Bubble weigh'd 
in- that water, loſt- fo much -of its ſormer-weight,as to weigh about 284 
grains : and then by ſnow and ſalt , reducing that water 40 ſuch a degree 
of Coldnefs, that it began to be turned into Ice about the inſide -of a ſmall 
open glafs that contain'd it ,. we found the ſame. Bubble: not to weigh 

at 
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at 41 above one eighth part of a grain leſs than it did before :* So'that 
if we may judge of the ſhrinking and condenſation ofthe water by the Incre? 
ment of weight, it ſhrunk bur aHout a 230. part of its former Bulk,and this 
according to apair of ſcales,/that would turn with about the 32. part of a 
grain; which may keep us from wondring at what we lately dehvered con- 
cerning the very inconfiderable ſubſidence of the water ; we expoſed to 
ſow and falr- in a:{mall'Bolthead. And it may alſo make that the more 
probable,which we not long ſince related about the oy} of Turpentines not 


- Jofing much above a 100. part of its Bulk,by beingexpos'd:to ſuch a degree 


of cold, as made water begin to freez , Whether we may from this, att& 
from the formerly recited Experiment, of the great ſubſidence: of ſpirit of 

Wine in a ſeal'd Weather-glaſs, fafely conclude, theſe fubtile diftill'd Lt- 
quors to he much-more ſenſible than waters of Cold,as well as of Heat, fur- 


| ther Trials will beſt reſolve : and theſe I have not now'ſo. much  opportuni- 


ty,as I could wiſh, to purſue. 

12. But they that have a mind to proſecute Experiments of this kind; 
and others, that relate to the Degrees of Cold, may perchance he ſomewhat 
alliſted. even-by- theſe Relations ,, and eſpecially by thoſe: Paſſages: thar 


mention the uſe 'of the. ſeal'd Weather-glaſs , furniſh'd with. ſpirit of 


Wine, and of thoſe wherein: a drop of Liquor is! kept pendnlous.. For 
the former of theſe being not ſubject to the Alterations of the Atmo. 
ſpheres G:avitation,(nor as may be probably ſuppos'd, by reaſon of the 
ſtrength of the high-rectifi*d ſpirit. of Wine) -to-be frozen, by fending the 
ſame Weather-glaſs ( which-may be made portable enough, as I have tri- 
ed by tranſporting one of them in a Caſe that might be eaſily carri'd even 
in a. Pocket) fronr one Country to another; one may make fat better 
Diſcoveries of the differing Degrees of Coldneſs in differing Regions, and 
know (ſomewhat near )' how much the Air even of uſcovy, or Noway, 
or Greenlazd. it ſelf, is colder than that of Ergland , or any other Countrey, 
whence the Weather-glaſs ſhall beſent : The Inſtrument being accompa- 
ned with a memorial of the Degree,it ſtood at,- when expos'd to: ſuch a 
Cold,as made water begin to freez. 

13. The other The: mometer , where a drop of Liquor is kept pendu- 
Jous , may- not only be employ'd in fach cafes, where the Pipe arid 
Bubble can beereCted upon the Horizon, but by-reaſon , that the outward 
Air will indifferently .impel the Bubble laterally or upwards, Fon the 
Refrigeration of the inward, and that the Bubble wilt not barely by its 


. weight \drop- ont of the inverted Inſtriment, becauſe of” the reſiſtance 
'of the ſubjacent outward Air; for thefe canſes, I ſay, ſnch a Thermo- 
Kope may- , as- we have tri'd, be atfo us'd, where the Pipe ſhall be hejd 
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( 68) * 
Horizontal, or inclin'd, os. even Perpendicnlarly downwards: ſo that 
the flat part of the Bubble' may be appli'd to diſcover the Coldneſg 
either of the W all,or of the Seeling of aroom , or other Bodies however 
ſitvated. And if the Pipe be made 1ong and even., ( as ſometimes we em:: 


; Ploy one above a foot long ) not only ſenſible, but great Effects of very 
little Diſparities in the Coldaeſs of Bodies , to- which the Inſtrument is 


appli'd , may with pleaſure be .obſerved.: And the ſame drop of liquor 
may be longenough preſerv'd uſeful in the Pipe. But this Advertiſement 
I ſhall give, that as-ſenſible as this Inſtrument appears to beof the nicer 
Differences of: :Coldneſs, as of Heat, yet they that ſhall have the Curio. 
ty toexamine with it,asT have done, the Temperature, I ſay not, of more 
reſembling Bodies, but of Liquors, that may be thought to . have their 
parts ſo differingly agitated, : as common Water,: high rectif'd ſpirit of 
Wine, and evenrectifi'd oyl of Turpentine,..( I add not Dephlegm'd oyl of 
Vitriol, becauſe of ſome odd Phenomena not.here to be infiſted.on) will 
perhaps find the Event ſo little ,-in many caſes ,. anſwer the Expectation 
he would have had of uniformly finding. great Diſparities in their atuak 
Coldneſs, if he had not met with this Advertiſement, that he will not: 
much wonder, that a Perſon, — not other Employments for his. 
Time, was willing to decline ſo tedious and nice a Task. 
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Title V.. 


Experiments touching. the T, endency of" (old Upwards: or 
Down'wards. 


1. Hough; after the conſideration: gf the ſphere of Activity of Cold, 

T it.would be the moſt proper place to take ſome -Notice of the D:-- 
reftion of its. Ativity, yet becauſe one of the .Experiments, that belong; 
to. This head, is of great uſe to facilitate the trial of many of thoſe, that 
follow , throughout this . whole Colleftion; we will no. longer delay to 
fay ſomething of this. matter, namely, in what Line, or, it you pleaſe, 
towards :what. part the frigefactive vertue of cold Bodies. does. operate 
the furtheſt and the moſt ſtrongly... 

2. -7Tis a. Known. Doctrine among Philoſophers, that the Diffuſion of 
Heat tends chiefly .upwards, as the fame of a Candle will burn many. 
things held over. it at..a greater . Diſtance , than.it would. conſiderably: 

| . Warl'. 


oy" 


(69) 
warm them at ; in caſe they were held beneath its level, or even by its 
ſides: and cis true , that in all caſes vulgarly taken notice of, the obſer-- 
vation , for reaſons. elſewhere diſcourſed of, holds well enough ; and. 
therefore it may be worth enquiry, whether in Cold, which is generally 
looked upon as the contrary Quality to Heat, the diffuſion ( from cold bo. 
dies ) be made-more ſtrongly downwards, than cither upwards or towards: 
the ſides. | | 

About. this matter,I can as. yet- find among my Notes-but the two fol-' 
lowing Experiments,and thoſe nor both together. | 

[ A very thin bubble-was blown at a Lamp, and purpoſely made flat at 


' the bottom , that it might be the more expoſed to the cold, and it- 


was ſuſpended by a ſtring within a pretty deal leſs than an inch of a mix- 
ture of beaten Ice and Salt, wherewith we had: half fild a conveniently 
large wide-mouth'd glaſs, but we could not find, that .a cold, Capable 
of freezing, did ſtrike ſo high upwards, for the water in the bubble 
remained altogether unfrozen; which agrees very well with what we have - 
obſerved, that a mixture of ice and ſalt did not congeal the vapou:s, that 


wandered through the Air, above half a barley.corns breadth higher, than 


the mixture in the Glaſs reached.” 7} 

3. [ A mixture of now and salt being put into a vial with a long neck, - 
the round part of it- was by a weight kept under water, our of which be-- 
ing taken after a while,the outſide of the glaſs beneath the ſurface of the 
water was caſed with ſolid Ice, N.B. eſpecially about the bottomof the yi-: 
al, of greater hardneſs and thickneſs than any one could eaſtly:imagine.7 

4. Thus far thenotes,from which nevertheleſs I will not peſirively con- 
clude, though they ſeem to perſwade it, . that the tendeney of the cold pro-- 
duced by Bodies qualified to -freez others, is greater downwards than: 
ypwards : For, the ſatisfactory determination of that matter may , for' 
onght I know, require Trials more artificial and nice, than thoſe we 
have been reciting. And I could wiſh, that I could find the laſt of 
them to have been carefully repeated and regiſtred, becauſe it ſeems ſome 
what ſtrange, that the Ice ſhould be much thicker at the bottom of the - 
vial,than eiſewhere, in regard , that when we have, as we very frequently 
have, put mixtures of ſnow and ſalt into vials, and left them-in the open. 
Air, we generally obſerv'd, that the outſide of the Glats was cas'd with: 
Ice, or covered with hoar froſt, dire&tly over againſt that part of the 
inſide of the Glaſs, wherein the frigorifick mixture was.. - So- that part 
of:the ſhow and ſalt reſolving one another, and falling down in the form- 
of. a liquor to the bottom, the unmelted part of the mixture would 
float upon this liquor, and the external Ice would appear over againſt the: 


floating : 


| (79) | 
floating mixture, by whicly it was generated : So that as thermixture grew: 
thinnec-and thinner,ſo would the Zone or girdle,if may ſo call it, of exter- 
nal Ice, grow narrower and narrower , till at length, when the ſnow wag 
quite melted away,the external Ice would quickly alſo yaniſh,, But from 
this obſervation ( which we frequently made ) That as in ſuch vials the lce 
did not appear ( as I juſt now related ) above half a corns breadth higher 
than the mixture In the glaſs ; ſolremember not to have obſerved it much. 
-Jawer beneath themixrure ; from thoſe things, [1 ſay, it may be probably 
conjectured, that even the coldeſt Bodies (at leaſt unleſs their Bulk alter the 
caſe) do not diffufe their freezing vertue, either upwards.or downwards to 
any conſiderable. diſtance. 

5. Theſe trials, as I was intimating , may ſuggeſt ſome difficulties 
about the laſt: of the two Experiments, tranſcribed out of .my notes, 
But as tis evident theſe obſervations were made in the open Air , by the 
freezing of its roving vapours, and the mentioned Experiment was made 
under water , ſo how much this difference of medizms may alter the caſe, 
as to the way ofthe Diffuſion of cold , I dare not, till further trial, bold- 
Iy determine,eſpecially ſinceone Circumſtance, to be under the next Title 
mentioned, about the freezing:of Eggs, may paſs for an additional Experi- 
ment as to our preſent Enquiry : For the Caſes obtain'd by frozen Eggs 
ſuſpended under water,which ſeem to argue,that the Diffuſion of their coj4 
was made every way,lince they. were quite encloſed in the Ice, they had 
produced. x 

6. Though the Experiment of freezing water by the Intervention of 
falt and ſnow be not a new one for ſubſtance, yet I hold it not amiſs, to 
make a further mentionof it on this occaſion. Becaufe that what I ant 

* to deliver about it, 1s a Particular not taken notice of (that I know. of) by 
ethers; the premiſing of which, will , according to.what we lately in- 
timated, much facilitate the trial of many of the Experiments to be ſet 
dowa in the following part of theſe papers, and will indeed appear to be 
of no {ſmall moment in our whole Attempt oi Framing an Hiſtory of Cold. 
For it has long ſeemed to- me one of the chief things, that has hindered 
men-from making any conliderable progreſs in this matter, that whereas 
glaſs-veſlels are generally much the moſt proper to freez liquors in, be- 
cauſe their tranſparency-allows us to ſee what changes the Cold makes in 
the liquors expoſed to it ; the way.of freezing with ſalt and ſnow, as it has 
been hitherto nſed, does almoſt as little, as the common -way- of barely 
: expaling vellels to the cold Airin froſty weather , prevent the unſeaſon- 
able breaking of the glaſles. For in both theſe ways, the water or other 
iliquor, uſyaily, beginning, to freezatthe top, aad.it being the Nature of 
» | - Glaciation, 


: 
F 
ti] 
{'| 
2 
mY 
= 
I 
* 
_ 
A 
i 3 
' 3 
| 3 
| 3 
| 3 
: 
| Þ? 
| F 
a 
- 
' 
: 
: 
. 
j 
| 
| 
i 
# 


— I =. 


DI EIS Eg WOE Sn rn IIs era rs vn ee er — 


_— 


B45 ht Ret RS be ea rt DES ISAS AAA Pr 


I Lean oa Toede I IS IEEE 
- 


CD CC——— 


not at the bottom ar the top,but next to what ſide of the Glaſs 


(72) 
Ghciaton, as we ſhall fee anon, to diſtend the water and  Aqueons 1i- 
quors it hardens, It is uſually and naturally conſequent, that when the 
upper cruſt of Ice. is grown thick, and by reaſon of the Expanſion of the 
frozen liquor bears hard with 2ts edges ag the ſides of the glaſs, 
contiguous to- it, the included: Liquor, ( that is by degrees ſuccetlive- 
ly turned into Ice.) requiring more. Roogr. than beiere, and forcibly en 
deavouring to Expand it ſelf every way, finds jt leſs difficult to bu:ft the 
glaſs, than lift up the Ice; and confequently does the fo.mer, and there- 
by ſpoils the Experiment, before it þe come to perfection, or have let us 
ſee what Nature would haye done, if ſhe had not been thus hindred in her 
WOTK, | 

7. The conſideration of-this invited me -to alter the common way of 
freezing, and 0:der the matter 10, that whenſoever.l pkafcd,. the expo-. 
ſed liquor ſhould notbegin to freez at the top 0; fides, but at the bottom, 
which I concluded it ve;y caſte to do, by mingling the falt with that part 
only of the ſnow, . which was t9 lie beneath and about the bottom of the ..- 
glaſs I placedin it . For by this means the ſnow, that was contiguous .. 
to the ſides, was able but to cool the water, and diſpoſe it to Glaciation, . 
whereas the mingled ſnow and ſalt , on which the bottom of the. glaſs reſt. 
ed,did atually turn the neighbouring Liquor-into Ice , and lift up the in- ]... 
cumbent liquor toward the higher and empty parts of the glaſs : And this _. 
liquor alſo  conld afterwards freer at pleaiure,without danger of breaking - 
the yeſlel, only by ſo applying ſalt and ſnow to the ſides of theglaſs , that .. 
they never reached, except. perhaps: at the very concluſion of - the Experi- 
ment, ſo high by a reaſonable diftance,as the-upper ſurface of the liquorin 


theglaſs; fothat the ſuperior parts of that liquor were always kept fluid,. 


and capable of-being eaſily impelld higher and higher by the Expanſion of 
the freezing parts of.the ſubjacent liquor: - 
8. Theſpeculative inference that may be drawn from this Experiment, . 
of making water-begin to freez at the bottom, not the top, will be more - 
properly taken notice ofin another place; In the mean time... : 
1 ſhall only invimate by the waygthat there is no great neceſſi- in te: _ 
ty of any nice proportion of ſalt to ſhow,nor of any exquiſite prey ian 2. 
mixture of. them : a third or fourth part or thereabouts of frieidum, 


_ Sea-ſalt, inreferenceto the ſnow,will not do amiſs ; nor doT 


uſually put falt to all the ſnow at once, unlcis in ſome caſe, wherein 1 have 
a mmd to freez a liquorquicklyand make a {pecdy reſolution of the ſnow 
and ſalt in o; der thereunto;to which I ſhall only add;that by theway above 
mentioned, Ido upon particular occaſions make the expoſed m_ freer, 
Dleaſe,ac- 
cording 
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cording to the Exigency- of the Experiment, But though it may ſulkee 

to have hinted the Speculative Inference, that may be drawn from this 
way of freezing Liquors, it will-be. expedient-to give explicitely this pra. 
_ tical Advertiſement, concerning it, that whereas it ſeems «to have been 
taken for granted, that ſnow is necel[kary in- this Atifice, and we our 
ſelves were for ſome time led-away with the reſt, by. that ſuppoſition) 
yet that is but a prefumption, and ought to be removed as one. very Pre- 
judicial to thofe that with us deſign the proſecuting Experiments, in order 
ro theory of Cold. For fnow is but ſeldom to be found on the ground 

in compa:iſon of Ice, and being but a Congeries of. many {mall Iſickles 

with much Air intercepted among them, it is not (' cereris paribus ) near 

1 durable as the more intixe Body offſolid Ice ;-and yet we have-found by 

frequent. Experience, that Ice well beaten in a Mortar , will ſerve our tu-n 

for Artificial Glaciations, as well, ( ifnot in ſome reſpects better ) as ſnow, 

and therefore in this Hiſto:y of Cold we indifferently preſcribe Snow aid 

'5alt, or Salt and ſeeas the Ingredients of-our Glaciating Mixtures. 
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"Title YI. 


Exprriments and Obſervatians touching the Preſer- 
vation and Deſtruftion of (Egg8, Aples, 
. and other ) Bodies by Cold. 


1. FT is a Tradition common enough, though not here in England 
yet among thoſe that have given-us Accounts.of very cold coun: 

treys ,that if Eggs .or Apples, being frozen,be thawed near the fire, they 
will be thereby {poyled , -but if they be immerſed in-cold water, the in- 
ternal cold will be drawn-ont, as they.ſuppoſe,by:.the external, and the 
frozen Bodies will be harmleſly , though not ſo ny » thawed. 
This Traditon I thought fit; to examine, : 07. only. becauſe it may be 
doubted, whether -it will ſucceed in our more Temperate Climate, and 
be:auſel love not to-rehe-upon Traditions, when bhave the opportunity 
20 examine them (, eſpecially if no-one .Credible Author affirms them 
Upon his pacticular knowkedge,-) but alſo becauſe I thought the: Experi- 
ment, if true, might be ſo. varied and: made uſe: of, as to become /ucs- 
 ferous enough, and afford us divers Phenomena of cold, not-ſo ealie :to be 
FÞroduced by.the more known ways. of: experimenting. And according- 
; | iy 


: (73) | 

ty having expoſed ſome of theſe Bodies to a cold that was judged ſharp 
enough, we afterwards put them in water, but found not the event au- - 
ſmer our. expectations, no Ice appearing -to-he generated; neyerthe- - 
{ſs we were not hereby {o diſcouraged, as not to- repeat the Experiment 
( which we judged to be not unlikely ) with more ſolicitouſneſs and ad- : 
yantage than before ; and having thereby brought jt- to ſucceed, we at- 


' terwards made ſeveral trials of it with ſeveral diſtin aims , but cannot 


now-find any. Entry of divers of them. But thoſe I have hitherto met with 
among my Notes, 1 ſhall -ſubjoyn ,. as having inthem ſome Particulars, 
that may afford uſeful hints to an Enquirer into the Hiſtory and Nature 
of Cold. And I ſhall ſet down together, and that in this place ( though 
it would not otherwiſe be the moſt proper, )- thoſe I have -met-with, be- 
cauſe ſome Circumſtances of one or other of them may be of uſe to us on 
ſeveral occaſions in the,preſent Treatile. us : 

. 2. An Egg-weighing twelve. drachms and- one . grain wrapt in a 


| | wax'd paper ( to keep.it from the liquor .of the thawing ſnow ) and fro- 


zen with ſnow and ſalt, wanted four grains of.that weight: put into a diſh 
of fair water there cruſted as much Ice about the outſide . as made the 
Egg and Ice fifteen drachms and nine grains; the ice being taken. off from 
the ſhell, and the ſhell very well dried , the Egg was found- to weigh 
twelve drachms and twelve grains; the Egg being broken, was found al- 
ow quite thawed ; the Egg frozen ſwam-in- water , being. thaw'd it. 
unk. 4 

- -3-, { We took two Eggs ſtrongly frozen, and in aroom where there 
yas a good fire, we put one of theminto a deep-wooden-diſh full of very 
cold water, and ſet the other by it, upon a table about-two: yards from 
the fire, that they: might be in Air-of the ſame.temper-as to.-heat and cold; 
then perceiving the Egg, that lay under water, to have obtained a thick 
cruſt of Ice, we took it-out, and having hrſt freed it from the Ice, broke 
it, and found that ſome part of the white was not yet freed from a pretty 
ſtere of little-parcels of Ice, but thereſt. of. the white ( which was much 
thegreater part), and the Yolk ſeemed.to be much what of the ſame con- 
fiſtence , asif the Egg had nor formerly been frozen , whereas the- other. 
Ege,that lay-by, upon the dry table,had not only its whole white frozen 
into a conſiſtent Body, but the YolK'it ſelf, though we ſaw no diftint par- 
ticles of Ice in it, was grown ſo hard that -jt cut juſt like the Yolk of an Egg 
oyer boiled , and. being cut ,quite- through, ſhewed us certain Concen- 
trica]circles-of, fomewhat differin Colours, with. a ſpeck much whiter 
than any of them in the middle of the YolJk ; which laſt circumſtances, 
whether they we.e accidental or no, {urther obſeryation muſt determine.? 

| Note, 
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(74) | 

Note; that. though we have not found aboye once, that frozen F; 

would {wim-, yet when he had broken ſich Eggs , the. frozen white 

would ſwim, ' but not the yolk. F192} 
4 We afte:wards repeated the - Experiment of laying: two: frozen 

Eggs near together in the place. above mentioned, the one under water, 

and the other ont of it , till cþar put in water-had got a thick Icy: c:uſt, 


o 


_ and by breaking of them both, preſently after ©1e another , were con- 


firmed in the. Perſwahon, that frozen Eggs will thaw by great odds 
( caters paribus.) faſter when immerſed in.water, than when ſarrounded 
cnly with Air, = SULTS | 
5- E Welikewiſe:took afrozen Egg, and from a- fix'd*place ſuſpended 
it 10 by aſlender packthread, that it hung quite under water without 
yet touching the veſſel, that the water was in. Tlvs ve did partly upon 
another Deſign , and partly to obſerve, whether or no thetce would in 
this cafe be conſiderably thicker or thinner againſt the lower parts of 
the Egg, as we formerly mention'd' our felyes to. have obſerved it to be 
ve.y manifeſtly at the lower parts of a glaſs, which having Ice and Salt in 
it, was iminerſed.nnder water; but when we took out the Egg , after we 
ſaw that its lcy cafe had covered the packthread it was hung by, we found 
the caſe upon breaking it , of atthickneſs 'nniformenough to -keep -us from 
concluding any thing from this trial; ſince , though there were a- pretty: 
deale of Ice generated-at ſo ſmall a diſtance fromthe caſe of the Egg, that 
it ſeemed to owe its Produftion to the ſfame-cauſe; yet, which was 
{ſomewhat odd, we did not find , that this Ice ſtack to that which: did 
immedintely embrace the Egg, though we had-fome faint ſuſpicion. 
that the Rudiments of it might- have been very early parted fromthe Egp; 
by fome little ſhaking of the table occaſioned by-peoples-paſſing to .and. 
froin the room. ] | 
6. [ We took ſome Pippins, andexpoſing them to freez all night, and 
putting them the next morning into a Baſon of-vyery cold water (thoughin 
a warm room ) they werenot long there 'without- cog, ory with -ca-\ 
{es of Ice-of a conſiderable thickneſs, Where note, 1. That that part of a 
floating Apple , that was immerſed under water, had *a-very much thick- 
er coat than the other part- which remained above it. 2. That the extant 
part ſeemed likewiſe to- be harder: than the immerſed. 3. That one 
of. theſe Pippins being purpoſely left out of the Baſon , but layed by it,. 
icemed npon cutting to-be harder -and mbre frozen than thoſe Apples 
which had been put into the water , which ſcarce ſeemed to be at all har- 
der than ordinary Pippins, that had never beenſet to freez, at leaſt as to 
thoſe parts of the Apples that were near the rinde , and conſequently 
| neat 
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near the Ice. 4. That neither frozen Pippins nar frozen Eggs, notwith- 
ſtanding their great power of turning partof the contiguous water into 
Ice, did appear to Us to detain ar congeal any of the roving vapours of the 
Air, as Ice or Snow included with Salt in glafles is ( as we have formerly 
obſerved ) accuſtomed very.remarkably to do. J | 

7. [ We took Eggs, and froze them with Ice and ſalt, till the ſhells 
of them were made to crack , than we took them out , and -put one of. 
them in Milk, two of them ina wide Drinking Glaſs full of Beer, and two 
more-in a large Glaſs, wherein. we cayered them with Sack , that was 
poured in till it reac hed much higher in the Glaſs than the Eggs. Bur 
none of theſe trials produc'd, as we 'could perceive one grain of ice. 
And being defirous to ſee, whether the Acid ſalt of Vinegar, or the Cold 
ina well frozen Egg, would have the chiefe Operation, if thoſe two Bodies 
were put together : 1 found upon Trial , that the, Saline. parts of the. 
Vinegar began tg, diſlolve the, Egg ſhell, . as appeared by the much alte- 
red Colour of it, but the Cold of the.ice in the Eggs was not able to freez.; 
any part of the;water or phjegm of the Vinegar. | 

8. We had alſo thoughts of trywg whether or no pieces of Iron of {e- 
veral ſhapes and bigneſles, being for divers days and nights expoſed to the 
freezing Air, and afterwards immevſed im water, would produce any, ice, 
as frozen Eggs and Apples do; For the Brittlene&.of the Laths of Stone- 
Bows in ſharp froſts, together with- other. abſeryations elſewhere. menti-. 
ou'd, ſeem toargue, that ( touſe a pepular phraſe ) the Froſt does alſo 
get inte theſe Bodies. And 1 have been aſfured by one, wham the Trials, 
1 had made with Eggs and Apples, invited, ne to;canfult , that a great 
Qheeſe,he immerſed, in water. in a Gold -Comntrey , was. preſently - cove- 
raf-qvex with ice.; But though, as.l aid ,I had-thoughts; of .making the 
above mentioned Trials, yet for want. of a. froſt ſyfliciently durable , 1 
waz.80t able to-eflect what Ldeſign'd. But thus much-Itri'd, That though 
L kept good Lumps of Iron, and.as I remember of other Metalls, beſides 
pieces of Ginſs, anil a.ſtone ar;two gta canvenjent; ite, in ſnow. and alt , 
I know not how,much: longer, then 'would: have fuſhic'd to. make Eggs Or 
Apples, or faqh kind of things fit, to;xpraduce ſtore of ice in water, upon 
their being thaw'd therein; yet we.could-not find, that upon the immer- 
fing the ſeveral newly nam'd Mineral Bodie, there was the leaft 'ice pro- 
duced ias the cold water, where we kept them covered. I muſt not ne- 
vertheleſs.qmit. to make ſome mention of that whichlately ſeem'd:to hap- 
hoit-at the dar of our. own, Labgratory. ( reſpecting the. North Eaſt ) 
where ſome Glaſles, newly hrought:from:the ſhop, 'antl not imployed , 


lying in a-Basket; as they poured water into one of them to rince it » Part 
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or. viſited the Northern Climartes, that if thoſe, whoſe hands or feet, .or 


| T9" | | 
of it was preſently tnrned into ice, whileſt one of my Domeſticks held it 
int his hand, who coming preſently to ſhew it me, I ſuſpeRed' the ice 
might have come from , or rather with the water that was' poured into- 
the Glaſs, but upon enquiring was aſſured vf the'Contrary. © _ 

o. But herel muſt not omit another trial relating: to the former Ex. 
periments, which" may - ſeem ſomewhat odd; if its Event -prove con- 
{tantly the ſame, as when we tried it: For after theſe and divers other 
Experiments made, with-frozen Eggs and Apples, we thought it might be 
worth the-examining, whether or no Ice and the Liquors of theſe 'Con- 
cretes. would prodice the like effects, as Frozen Eggs and Apples; and be- 
cauſe *tis ufually an eaſier way, than that which is more common of bring. 
ing Bodies, whoſe degree-of cold is more languid, to freez water , to-in- 
clude them! with ice -or-ſnow mn-a ſingle -vial ; and: ſo-put them upon- 
atting only upon the minute , andeaſl7 congeatable vapours that wander 
in the Air : we took that Courſe in the trials we are mentioning ; whoſe 
ſaccels is thus briefly ſet. down in one of our notes. 

[ 10. Iceand Juice of Pippins well ſhaken together in a ſingle vial,pro- 
duced-abandance- of dew, but we could not Fisfic our ſelves , that it 
produced any Ice.] - | Souls Gt 

CE 11. AlfolTce and the white of an Egg moderately beaten ' into a Li- 
quor, weretried, with juſt the like ſycceſs : Bit theſeitrialshaving-ſcarce- 
been made above once; and at moſt but twice, are to be repeated-}- 

12. As for-what is ſaid ; That Eggs and Apples thaw'd in the water, 
are better preſery?d than thaw'd by the fices ſide, we tri?dit- in-Pippins 
_ Eggs the Experiment is: not ſo-eafily and quickly: made ? and-as 

ar as we could'diſcern, found it true, and ſomewhat wondred'to ſee, how 
ſoon, and How much putrefattion was -induc*d” into thoſe looſely - con- 
texed-Bodies by an overhaſty thawing. - | On, 

13. If we may believe the Relations of-Navigators; and others -of- good 
Credit (-of one or two of- whom I had the- opportunity to-make Inqui- 
xy ) there may be good uſe made of what happens in-the- different ways 
of thawing” Eggs-and Apples, by applying the Obſervation'to other-Bo- 
dies, and even to Men, that happento be dangerouſly nipp'd by 'exceſlive 
Cold.” For it is a known Obſervation: among thoſe, - that -have inhabited 


faces happer to be frozen, approach-them too near or haſtily to the fire, 
they are in danger of loſing-,. or-at Teaſt mach prejuficing the overha- 
ſtily thaw'd'parts: ( Upon divers of us ( ſaies' Captain Fames ſpeaking of 
his companions:) had the cold rais'd Blifters as big as Walnuts, This we 1ma- 
gined to come, byreaſon that they came vo haſtily to the fire. ) And — 


(77) 
they that are more carefulto be ſafely than quickly delivered from the 
painful cold, are wont, before they come near the fire , whether it be 
open Or in Stoves, either well to waſh their hands, or other frozen 
parts, in very cold water, or elſe torub them well with Snow it ſelf. 
And this brings into my mind , that I ſometimes indeavoured to find by 
trial, what Beef long expoſed to freez and differingly thaw'd,would teach 
me by way of confirmation of this Tradition; but being then oblig'd ro 
unfeaſonable Removes fromthe place where-l made my Trials,. they did 
not for that Reaſon afford me theſatisfaction I deſir'd; but meeting with 
an intelligent perſon, that had heen an houſekeeper in Auſcovy , and en- 
quiring of him whether he had obſerved any thing about this matter, 
he told me, that having once-had two very large Cheeſes frozen,he thaw'd 
one of thenrinto water, and the other in a Stove, but found, that thawing 
in water was much the better way of the two; and I was well pleaſed to 
be anſwered by him;thar the Cheeſe, thaw'd in water., did ſoon acqui.e 
thereina-Cruſt of ice. SUB: © 2H 

74. But more memorable is that Relation, which:4 remember Þ have 
read in the experienc'd Chirurgion Fabritz: Hildanw's Treatiſe of Gan- 
greens , Where he relates from credible Teſtimony, how the whole Body 
ofa Man-was ſuccesfully thaw'd, and which is more ftrange, cas'd all over 
witlice, by being handled as our Eggs and Apples were. His own words, 
becauſe the Narrative may prove of ſome uſe, I ſhall ſubjoyn, and they. are 
theſe; Narravit mibi vir quidam nobilts & fide dignm, ſe,cum eas :' Guticlnus 
Regiones peragraret, incidifſe aliquando in Viatorem ſecundum Vi- . Fabritius 
am frigore rigidum, ac pene mortuum, quem plauſtra ſua impoſitum, , Hildanus 
cum deduxiſfe in Diverſorium, hoſpes illico demerſit in frigidam,  4t, Gangr. 
90 fatto undequaque ita erupit Gelu, ut ipſius Corpus glacie, ſen fer- - oC ANop 
reo Thorace contethum conſpiceretur.Tum quoque propinatums illi aje-, ** 


bat Cyathum ampliorem Hydromelitss, quo illi ſeu -= ordinario utunthr, addito 


Pulvere Cimamomi,Caryophillorum &: Macis, unde ſudor in leo provecatus eſt; 


atque ita agrum ad ſe rediiſſe amiſſis duntaxat manuum.C& pedum extremis  Ar- 
ticulis, Hinc intellig imns hane Metho dum ſanand; congelatos veram ac tutameſſe, 
ac eam etiam probat SummusPhiloſophus qui regiones illas frequentavit, CC: . 
15. The Experiment deliver'd at the Beginning of this Title , ( of 
ſpeedily producing ice on' the outſide of frozen Eggs and Apples; by im- 
merſing:rhem in Cold' water ) I take to be one of the two or three moſt 
Uluſtrious, I have hitherto met with about: congelation ;/ and as likely :as 
aty to aſliſt us to inveſtigate the cauſes of it. But though ther Phanowena 
ſeem very favourable to their Hypotheſis, that ſuppoſe congelation to che + 
elected by the ingreſs of. frigorifick Atoms into the water or other Bodies 
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(8) 
\t6 be congeaPd; yet ( for fome reaſons) I ſhall net here offer to draw 
any ſpeculative inference from the Experiment , contenting my ſelf 9 
. have here, andat the beginning:ob this Seftion hinted #2 eranftr the 
hopefulneſs of its proving-:Luctferous. | | 14; 
16. But I remember that the Title of this Section promiſes fomething 
concerning the preſervation and deſtruction of other inanimate Bodies, 
as well as Eggs and Apples, by Cold, but as that intimated promiſe 
makes the laſt pa-t of the Title, fo what I have to deliver on this ſubjet 
mult not be expected to be other than the laſt part of this: Section. And 
indeed to be.able to add much to that little , which is generally known 
about this. ſubject , I ſhould either have liv'd in colder Climates than 
ours, or have had, which 1 had not, the opportunity of making Experi- 
ments , that:require length of time. And the. efore hall only propoſe 4 
-general Conſideration about this matter , and ſfubjoyn a few of the 
Chief Obſervations.l have met with in Navigators:or others.about it, That 
then, which I would. premiſe in general, isonly this , "That whether Bo. 
dies be frozen by the ingreſs of frigorifick Atoms', which by their intru- 
ding in ſwarms, can ſcarce avoid diſcompoſing the Texture of the Be- 
dy, or whether it be made by the receſs of ſome matter; that. did befare 
-Congelation,, more ftrongty agitate its parts; which way foever, 'l ay, 
freezing iseffefted, ? tis manifeſt, that the Nature of a frazen body iy; 
at leaft for the'tiume, much alter'd, and therefore we thonght. fit: to place 
it among our general Articles of Inquiry about Cold, what the cflets 
of it may be as te the Conſervation or DeſtruCtionof the Textures of Bei 
dies... But as for the duly proſecuting this.inquiry, wedo, as. we lately ins 
timated; want the time and canveniency. , we-jadge. needful tor fuck-a 
work, the matter ſcerning to require, that it be-watchfully.and conſide 
rately manag'd,and that both the Nature of- particular. Bodies, and the 
differing degrees of Cold, and the differing times wherein the Conditign 
-of the expos'd Body. is eſtimated , be taken inte Canhderation. For we 
find, that amoderate degree of Cold prefe: ves many, Badies, and that gla- 
.Ciation deſtroys,- or at {eaſt prejudices moſt others .C probably by dil- 
onngpaig or vitiating their Texture )' when: they cone to: be-tbaw'd, 
though whileſt the Froſt is inthem, it keep almoſt all Bodzes from diſcloſing 
any putrefaction. | 
17. Fhis being the general Conſideration L intended to propoſe, it re 
mains thatl add qut-of credible Writers, or other Relators, ſame Obkes- 
vations to- illuſtrace and confirm the -chief particulars comprehended 


@ i _f0622210 91047 | | 
And firſt; that a moderate degree of cold conduces much to. the preſer 
: vation 
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(79) 
vation of the greateſt part of inanimate Bodies, is a thing vulgarly ta- 
ken notice of and acknowledg'd. And I do not readily remember any 
mſtances that manifeſt , that any degree of Cold, though more then mo- 
derate, P: ovided it fall ſhort of freezing the Bodies expos'd to it, does 
ſpoil them. Regis Mutinenſes ( faies the induſtrious Bartholings-) | 
moem hoc fine ardte compattam ſervant in Cellis Nivarits, in quibus _ de 
fervente eſtate vidi carnes mattatorum Animalium a pmtredine din "rs ot” 
fe conſervaſſe. The next: thing I ſhall mention to our preſent mehe 
purpoſe, is a memorable paſſage in Captain 7ames's Voyage, which ſhews, 
that ſo great. a Degree of Cold, as may be ſuppos'd to- have rejgn'd in. 
his ſhip , that was frozen up all the Winter in one of the Coldeſt Regi- 
ons of the World , was not great cnough to ſpeil the meat and drink ; 
that had layed all that time under water ,. becauſe it ſeems by the ſto- 
ry, that they. were- not attually frozen ; the words 'of his Journal: re 
theſe. By the ninth-of May we werecome to, and got up our fit Bar, 
rels of Beef and Pork, and had four Buts of Beer,and one of Cider, ©. 1% | 
which God had preſerved for us : it had layen under water «ll the Winter :, yet 
we could not perceive , that it was any thing the worſe \, which 1s: the more 
remarkable, becauſe of what we ſhall note by and by , both-out of other 
Books, and even out of this, about what became of- a ſtronger. Liquor 
than Beer, once brought to Glaciation: And it ſeems onr. Navigator 
found Cold, it extreamly intended, ſo deſtruftivea thing, that he thought 
fit to take notice in his Journal, That even a Cablehaving layen ,, 
under the ice all the Winter, was not i» June found a jor the worſe. Os” 
18... And it ſeems by a paſlage in Simlerns's account of the pes, that 


_ even Intire Bodies may be very long preſerved by ſnow, and , as far as 1. 


can gueſs by the ſtory, without glaciation. Refert ( ſaies- Bartholinus , ſpea- 
king of him ) in Rhetis apud Rinwaldios, nivium e monte ruentinm _ = a ths 
moles ſylvam & proceras Abietes dejeciſſe, accidifſe etiam Helvetio yr - a. 
militie per Alpes iter faciente ut 60. hemines & plures eadem ni- > 79. 
v1 conglobatione opprimerent wr. Hoc 4g1tur Nivium tumnlo fepnlts, - => 
ad Tempus eAftatis deliteſcunt, quo ſoluta nonmnihil Nive Decidua, Corpora- 
mortua inviolata patent, ſi ab amicis, vel tranſjeuntiba« querantur. Fidimw ipſs 
trifte hoc ſpeftaculum, &Cc. | | | 
19. Secondly, I could 'alledge many inſtances to ſhew, that many, if 
not moſt inanimate Bodies , (1 ſay inanimate , becauſe of the GC angrenes 
and Sphacelations that often rob living men of frozen Tioes', Noſes, and 
ſometimes other parts) if they be actually frozen, will not diſcloſe any 
putrefaCtion, whileſt they continue in that ſtate. Nor is this much to be 


wondred at, fince whether he will ſuppoſe, that in Glaciation the mc it 
ang. 
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( 80 ) | 
and ftuid parts are wedg'd in by -intruding farms of frigorifick Atome, 


er that thoſe reſtleſs particles, that were wont-to keep the Body fluid gr 


loft, are called.forth of jt; be the cauſe of glaciation; --which ſoever-of 
thele two ways.we pitch upon, we mult in frozen Bodies conceive an un. 
wonted reſt to be produced of thoſe movyable particles , whoſe. interna] 
commotions, and diſorderly. coalitions and Avolations, are either the 
Cauſes, or the neceſſary Concomitants of Corruption. 

20. On this Occaſionl remember that meeting with a knowing Man, 
whoſe affairs ſtopp'd him during the Winter upon the Coaſts of Swede 


- and Denmark, being deſirous to learn of him, how long they could in thok 


colder Climates preſerve in Winter Dead Bodies unburied, and yet un- 
corrupted, he told-me, he had opportunity to obſerve that though the 


froſt laſted, as it uſually did in that ſeaſon, three or four moneths. toge- 
. Ther , or longer ,.the Bodies might without any Embalming ,*or other 


Artificial way of preſervation , be kept untainted by the bare coldneſs 


. ofthe Air. Of Bodies laſting long unputrified in ice, Navigators and 
--Others have afforded us ſeveral inſtances , but we will mention two , be. 
cauſe they-contain ſomething-more remarkable than the reſt. The one 


; - is thus delivered by Bartholinur. Notandum, Corpora occiſorum 
Barthol, ds hyeme.codem poſutu, eademque figurapermanere rigida, qua ante e- 
uſu Nivs 1 deprehenſa ſunt. Viſum id extra urbem nottratngquum 11.Fe, 


Page $3e ' 1659. oppugnantes hoſtes repellerentur, magnaque ſtrage occumbe- 


rent: ali enim regids iratum vultum oft endebant, alii oculos elatos, alii ore didu. 
to ringentes,alis Brachits extenſis gladiu minari, alii ali VM proſtrati jacebant, 


lms ex mari gelato, primovere reſoluto, eques equo ſus infidens integer emcrſi, 


| neſcio quid manibus tenens. The other inſtance is afforded us by 
Capt, Captain Fames's Journal, and is by him thus delivered. the E. 


uumes vening ( Of the 18. of May) the Maſter of our Pip dior” Bund 


Page 76. returned aboard ſhip, and looking about her, diſcovered ſome part 


.of our Gunner under the Gun-roomports. This man we had commits 
ted to Sea at a good diſtance fromthe ſhip, and in. deep water near ſix moneths 
before. The 19.rthe mormny I ſent men to dig him out, he was faſt 3nthe Ice; hu 


*bead downwards, and. his heel upwards, for he had but oae Leg; and the Plaiſter 


was as yet at his wound: in the afternoon the, digged himclear out,after all which 


' ##me be was as free from noiſomneſs, as when we firſt committed him to Sea.. Thi 


alteration had the Ice and water and time only wrought on him,that his fleſh.would 
ſlip up and down upon his Bones like a Glove on 4 mans hand. But there is one 


. pertinent particular-more, which if it be ſtrictly true,.is ſo very remarka- 


ble,that I cannot on this occaſion forbear to annex it,whichis, That accor- 


ding to the relation of the Merchants of Copenhagen, that return Ow 
rom 


' mentI have taught inanother * Treatiſe, that the change pro- 
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from Spitzberg, A place in Creevland,the extreme Cold will there Paribul. de 
ſafer nething to putrifie and corrupt, inſomuch that Buried Bodies uſu Nivis 
are preſerved 30: years intire and unviolated. by any rottenneſs. Cap. 12. 

21. Thirdly, though whileſt Bodies continue frozen, the 
cold (as may be ſuppoled)) by arreſting the infenſible particles, from whoſe 
tumultuary motions, and diſorderly Avolations Corruption is wont to 
proceed, may keep the ill operations of Cold upon the violated Tex- 
tures of Bodies from appearing; yet when once that impediment 1s remo- 
ved, divers Bodies make haſte to diſcover , that their Texture was dil-- 
compos'd, if not quite vitiated by the exceſſive cold. I -might alledge on 
this occaſion, .that I have ſhewn divers ingenious Men by an Expert- 
duc'd in the Textures of ſome Bodies by glaciation , may be N the uſe- 
made manifeſt even to the ſight.For by freezing an Oxes Eye, oe cM 
the Chryſtaline humour which in its natural ſtate is tranſpa- 4a! Philoſo- 
rent enough, to deſerve its Name of Chryſtaline, though 'not phy. 
fluidenough to deſerve the Name of humour, loſt with its for- 


mer Textureall its Diaphaneity, and being cut in two-with a ſharp knife, 


appeared quite throughout very white. But for confirmation of thisI ſhall 
rather add, that I remember, that the perſon formerly mention'd , that 
had made trial of- the two Cheeſes, confels'd to me, That, though that 
which had been thaw'd in Cold water, was very much the. leſs ſpoil'd , 
yet they were both of them- manifeſtly impair*d ( and the other of them 


- was ſo in its very conliſtence ) by the Froſt, though the Bulk of the Chee- 


ſes was very conſiderable, and though they were bothof them, of a more 
than ordinarily good and durable ſort. ; 
22. The next thing 1 ſhall alledge to this purpoſe, is the Obſervation 


-of the Hollanders,even by ſuch a degree of cold as they met with in Nova 


Zembla, before the middle of Ofober, at which time their ſtrong Beer , by 


being partly frozen, had its Textureſo vitiated, that the reunion of its un- 


frozen to its thaw*d parts could not reſtore any thing near ſuch a {pi- 


rituous Liquor, as it-was before. We were fore'd ( ſaies Gerat de Veer, 


that wrote the ſtory )) ro melt the Beer, for there was ſcarce any ut- ph. Tb. 
frozen Beer in the Barrel, but in that thickYeaſt that was unfrozen, ; cap. 5. 
lay the ſtrength of the Beer, ſo that it was too ſtrong to drink alone; Se. 2.yag. 
and that which was frozen taſted like water, and being melted, we 493" 
mix'd one with the other, and jo drank.t, but it had neither frength nor taſte. 
And in the next Moneths Journal he tells us, that their beſt Beer was for the 
mo#t part wholly without any Strength, ſo that it had no ſavour at all.But a more 


remarkable inſtance to our preſent Pong afforded us by our Countrey- 
. - man 
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man Captain Fames, becauſe it manifeſtsthe Cold to have the ſameetfetup. 
ona much ſtronger and more ſpirituous Liquor. 7 ever doubted ({aies hen 
: his Journal) that we ſhould be weakeft in Spring,and therefore had 
Pay. 73e . a : 
| T reſerved a Tun of Alicant Wine unto this time. Of this by putting 
fevenparts of water to one of Wine, wemade ſome weak Bewerage,which(by reaſon 
that the Wine by being frozen, had loſt his vertue ) was little better. than water. 
23. AndI remember that. a learned Man, whom I ask'd ſome queſti- 
ons Concerning this matter, told me, that .in a Northern Countrey , lels 
colder thag. 4»ſcovy, he had obſerved., that Beef having been very long 
frozen; when it caine afterwards to be eaten, was almoſt inſipid , and be. 
ing boil'd affo:ded a Broth little-better than.common water: . | 
24. If I ha& not-wanted opportunity, I ſhould here ſubjoyn an Ac- 
count of ſome Trials, for which I made proviſion, as thinking. them 
not abfolutely unworthy the making, though extravagant enough not to be 
likely.taſucceed. For Ihad a mind-to try,.not only: whether ſome plants, 
and other Medicinal things, whoſe ſpecifick vertues I was acquainted 
with, wquld loſe their. peculiar. Qualities by being throughly congeal'd , 
and; © ſeveral ways) thaw'd; and. whether thaw'd Harts-horn , of 
which the Quantity of Salt and Saline ſpirit of-ſuch a determinate ſtrength 
ſhould beforehand be .tr/d by diſtillation , would , after having been 
long congeal'd; yield by the ſame way of diſtillation the:ſame. Qyanti, 
ty of thoſe actual ſubſtances, as if the Harts-horn had not. been-frozen at all; 
But I had alſo thoughts to try, whether the Electrical faculty of. Amber, 
{ both the Natural, and that faCtitious imitation of it I elſewhere teach) 
and whether the attraCtiye or. direftive Vertue of Loadſtones , . eſpecially 
very weak ones, would be either impair'd, or any - ways alter'd by be; 
ing very long expoſed to the intenſeſt degrees of Cold within my. power of 
producing, But to havenam'd ſuch extravagancies, is that, which think . 
enough, and others I fear may think too much. : 
25. Yet ſome few things I ſhall ſubjoyn on this occaſion , becauſe it 
will add ſomewhat not impertineat to the Deſign of this Treatiſe ( which 


is todeliver the Prenomena of Cold ) as well as countenance. what I have 


been propoſing; and thoſe things are, That I can by. very. credible Teſtimo- 
ny make it appear, that an intenſe. Cold may have a greater operation 
vpon the Texture even of ſolid and durable Bodies, than we.in this tem- 
perate Climate are commonly aware of. I ſhall not urge,. that even here 
in England tis generally beleiv'd, that Mens Bones are more apt to break 
upon falls jn Froſty, than in other Weather, becauſe that may poſlibly 
be. imputed to the hardneſs of - the frozen Ground... Nor, that I re- 


. member when I was wont to make uſe of Stone-Bows, 1 found it a com- 
| mon. | 
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mon obſervation ; that in Froſty Weather the Laths, though of Steel , 
would , by the Cold , be made ſo Brittle , | that unleſs extraordinary 
care were had of them, or ſome-Expedients were us*'d about them, they 
would be apt-to break. Nor yet, that an Ingenious Overſeer of great 
Buildings has informed me, that thoſe that deal-in Timber and other 
Wood, find it. much more eaſie to be cleft in hard Froſts, than in Ordina- 
ry Weather. Theſe and the like inſtances I do, as I was intimating , - for- 
bear to urge, becauſe theſe effefts of Cold are much inferior to thoſe that 
have been met with in more intemperate Regions. 

26, And to begin with its Operation upon what- we were laſt treating 
- of, Wood. Of Charleton-Ifland Captain Fames has this paſſage about the 
Timber , they employ'd upon their works, The Boys (faies he) p 
with Cuttle axes muſt cut Boughs for the Carpenter;for every piece of Page 24> 
Timber, that he did work, muſt firſt be thaw'd inthe fire. And a little before,he - 
tells us, that even when they found 2 ſtanding Tree, They muſt make a fire to 
it to thaw it, otherwiſe it could not be cut. 

27. And I remember, that two ſeveral perſons, both of them Scho- 
lars, and ſtrangers to one another, that had occaſion to travel as far as 
Meſco, aſſur*d me, that they Divers times obſerv'd in extreme froſts , that 
the Timber-work ( whether the Boards or the Beams) of ſome Hou- 
ſes, which, according to the Cuſtom of that Countrey , were made of 
wood, and perhaps not well ſeaſoned, would , by the operation of the 
Cold , be made to crack in divers Places, with a Noiſe ,- which-was fur- 
prizing enough to them, eſpecially in the Night. 

28, I remember alſo, that a Phyſician, who liv'd for ſome years in 
one of the Coldeſt Plantations of the Weſt Indies, related to me, that he 
had obſery*d the Bricks , he had employ'd about Building, to be very 


 aþt to be ſpoil'd by the long and vehement froſts of the Winters there; 


where he likewiſe ſaid, that 'twas a uſual thing for the Houſes builded. of 
Brick, to-decay m fewer years by far, than here in.Eygland, which: he ſaid 
was generally, and, as he thought, truly imputed to the exceflive Cold, 
which made the Bricks apt to crumble, and .moulder away. But 
thopgh I dare not lay much weight .on this Obſervation, unleſs I knew , 
whether the Bricks were ſufficiently burn'd, and free from pebbles , calci- 
nable by the heat that burn'd the' Bricks : yet -we. muſt not deny , that 
extreme Colds may. be able to ſhatter .or diſſolve the Texture of as cloſe 
and ſolid Bodies as Bricks, eſpecially if the Aqueous Moiſture be not ſuffi- 
ciently driven away, if we will admit, what I remember I have menti- 


, On'd inanother Treatiſe, out of a very Learned. and . credible Author, of 


the power that a freezing Degree of Cold has had to break even ſolid 
- L-2 Marble 
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Marbte. And much leſs ſhall we doubt the poſſibility of what the Phy. 
ſician related, if we will nct reject the. Teſtimony of the Learned Olaw 
Wormiwms, according to which, Inſtruments-made even of ſo hard a Meta] 
as Braſs, are not priviledg'd from the Deſtructive Operations of ſome De. 
_ grees of Cold. For, Ex are fatta opera ( ſaies he in his Curious 
Lib.1.Se#, Aduſeum )ui frigorts quandoq, rumpuntur, quod tamenpauci credunt, 
3. Cap. 5 1d tamenexpertus eſt Eratoſtenes, & Noſtras Fohanes Minchin in 
pag. 122: aifficillimo ſno Itinere,quo per fretum Chriſtianum ttanſitum in mare 
Auſtrale invenire moliebatur. To which, perhaps moſt Writers, 
would, if they met with.t, add this paſſage out of the Dutch-mens Voy. 
age to Nova Zembla. The 20. ( of Oftober ) it was calm Sunſhiny weather, 
and then ag ain we ſaw the Sea open, at which time we went on Board,ta fetch the 
reſt of our Beer ont of the ſhip, where we found ſome of the Barrels frozen in pie- © 
. res, and the Iron Hoops that were upon the Foſam Barrels, were alſo frozen in pie- 
ves... But though this Teſtimony ſeems to prove, that extreme Cold may 
break even Iron it ſelf, and though poſlibly ſuch an Affirmation might in the 
general not be erroneous, yet I ſhall forbear to-draw that inference from 
this paſſage, becauſe I ſuſpect, that ſince the Irons,that were broken, were 
Hoops, and ſince it ſeems probable by the ſtory , that there were Barrels | 
not Hoop'd with Iron, broken. alſo.by the ſame Froſt; the. breaking of | 
the Hoops may have been the effect, not of the violence of the Cold , as 
ating immediately upon the Iron, but of . the Liquor in the vellels, 
which being by the Cold that froze it, turn'd into ice, was ſo forcibly ex- 
Panded, as to burſt, what. ever oppos'd its dilatation,according to what 
we ſhall have occaſionin its due place more fully to deliver. E 


An Appendix to the VI; Title, 


I Nquiring of the formerly mention'd Phyſician to the Ruſſian Emperor, 
what experience teaches about ſome of the matters treated of in this 
(ſixth ) Title, in thoſe cold Climates, where the effects of freezing are 
more n®table: He told me, that the tradition. ( mention'd above tou- 
ching the ſafeſt way of thawing) is in 2uſcovy generally receiv'd, and 
that *tis uſual for Men , that have their Cheeks and Noſes frozen, to. 
rub them well with ſnow, and eſcape unharmed ; whereas if they go im- } 
mediately into their Stoves, they often loſe the Tops of their Noſes, and 
introduce into their Cheeks a kind of paralytick Diſtemper-, or benum-. 
mednels, that they cannot get rid of in many Moneths. 
And having alfo inquir'd of. the ſame Ingenious perſon, _— 
| | ine 
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Wine frozen, and then permitted to thaw, till the unfrozen Liquor had Þ. 
quite reſolved the ice, was not thereby ſpoil'd by having its Texture vitia- 

ted, he anſwered, that in very ſt, ong Claret-wine he found the Colour 
ſcaiceat all deſtroy*d, nor the Liquor otherwiſe much impair'd ; but that 
in weaker Claret-wine the Colour was ſpoil'd, and the Liquor was 
otherwiſe much the worſe. But note, that in the French-wine there re- 
main'd a third part or more unfrozen, ſo that it ſeems not to have been 
expos'd tonear fo extrem a cold, as that of the Hollznaers, or of Captain 
Fames ;, and that Phyſitian likewiſe told me, that of ſome very ſtrong 
Beer, that he had in great part frozen, the ice had ſome Taſte of the Hops, 
but was diſpirited like phlegm. 

Having inquir'd how long dead BoGies would keep, he told me , that - 
if they were th:oughly frozen, they would be preſerv'd incorrupted till 
the thaw, though that perhaps might not happen within four or five 
Moneths after the Death of the Man. He added, that he had the Veniſon 
of Elkes ſent him unſalted, and yet untainted, out of- Siberia ( which is 
ſome hundreds of leagues, diſtant from Aoſco ) and: that Beef and other 
fleſh well frozen , would keep unputrified for a very long time ; and 
when I ask*d whether the freezing did not impair it, he anſwered , that 
with long keepingit-congeal'd, it will grow very dry and be impair'd. 
in Taſte, and will not make ſo good Broth as meat that was never frozen. 
And he further told me, that in caſe frozen meat were leaſurely thaw'd, it 
would be far the leſs impair'd, and might be well roſted , but if before 
it was thaw'd, it were laid down to the Fire, it would not ever be well 
roſted, and would eat very ſcuryily; and though a ſhoulder of Mutton, for 
inſtance, were. kept very many hours turning before the fire, yet it would 
continue raw in the middle. . 

Having inquir'd about the rubbing Bodies with Snow to :unfreez them, . 
he told me ( agreeable to what I noted him to have ſaid above.) that he 
had ſeen ſeveral perſons, that had been frozen,and that when a man is told, 
that he is frozen,and having ask'd whereabouts (for the party himſelf uſu- 
ally knows it not) is inform'd, that it is in this,or that place,which is com- 
monly the Noſe or-the upper part of the Cheek, or perhaps the Tip of 
the Ear, he uſually rubs the part very well with. Snow , and kets it thaw 
by degrees, elſe, if without that preparation he ſhould go immediately 
into the Stove, he would be in darfger to loſe his Nofe, or other frozen 
part. TheDodctor added, that they uſe to rub the frozen Meat and Fiſh 
with Snow, and that he once examin'd a Man, who in his- youth had 
been frozen all over, and inform'd the Door, that having had occaſion 
ina journey to quit his Sled for a while, and do ſome Exerciſe , re 

a 
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- * Had almoſt made him ſweat, being careleſs of himſelf when he retvrn's 


tO the Sled again, he was frozen all over, and had to died, had not the 
Company by Accident. taken Notice of him , and by rubbing him over 
with Snow, and by the uſe of the like means zecover'd him again ; but he 
told the Dottor, that by this whole Accident he was put. to no pain, ſaye 
that when he came to himlelt azain he felt ſuch a pricking all his Body 
Over, as men are wont- to find inan Armor Leg benumm'd by having 
been long lean'd upon. 

When I ask'd whether -the ſharpneſs of the Cold did not work upon 
the ſtones, he anſwer'd, That as to Flints he could not tell, but as to 
- Other ſtones, and ſuch as are oftentimes us'd tor Building, the violence 
- of the Cold:made them frequently *moulder into .Duſt. And to ſatisfe 
my Curioſity. about the Efieft of Cold. upon Wood, he told me, that 
he had very often-in the night, eſpecially when their keen froſts were un- 
accompani'd with Snow, . heard the Trees cleave and crack with very 
great and ſometimes frighttul noiſes, and that the outſide of the Fir. 
Trees, that were laid upon one another in their Buildings, and was ex- 
Pos'd to the Air, woulddo the like, and that he had often ſeen the gaping 
Clefts ſometimes wide enough to put in his fingers, which would remainin 
the Trees, and in the Fir-wood, till the thaw, after which they would 
. Þ-etty well cloſe of themſelves. 


—— 


Title VII. 


"*Bxperiments touching the Expanſion of Water, and 
Aqueous Liquors-by Freezing. 
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Þ T Hat water and other Liquors are condenied by Cold, and ſo much 
the more condenſed, by how much the greater tie degree of Cold 
is that condenſes them, has been for many ages generaily taught by the 
Schools , and taken: for granted among men, till of late ſome more 
ſpeculative than thereſt , have called it in queſtion upon the account of 
the levity of Ice, ſince which IL have met .with two modern writers , that 
' have incidentally endeavoured to prove , that. Ice is water,. not condenſed, 
but _—_— by the intumeſcence of water. expoſed to freezing.in vellels 
fitly ſhap'd. 
Theſe Attempts of theſe learned Men putting me in-mind.of what | 


had tried to this purpoſe, when I was ſcarce more than a Boy, invited me 
; to 
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to conſider, that by the ual ways of Glaciation, ſuch as theſe ingenions- 
Men employ'd, the Experiment is wont ta meet with a Diſaſter , by the 
b eaking of the Glaſſes, which not only makes the Event liable to ſome 
objections of theirs, that befriend the common Opinion, but ( waich 1s 
more conſiderable) hinders them from judging what this Expanſion of wa- 
ter, that is made by freezing, may amount to: whe-efore we will now ſet 
down what we have done to aſcertain {and yet limit) the Experiment, as 
alio to advance it iurther. 

2. Whereas then theſe rwo learned Men,we have been men- ;cp, ru; | 
tioning,do ſo expoſe the water to freez,that it is tu n'd into Ice Zucchius , 
at.the top as ſoon as elſewhere; the inconveniences of vhich & Melchi- 
way we have already noted, we, by freezing the water, as we #® Gvneur, 
have formerly taught, from the bottom upwards, 'can eafily © , 
preſerve our Glaſſes entire, and yer turn the whole contained water. into. 
Ice;ſothar if according to this way Youlſo place a Bolthead or a Glais-egg,. 


4 in whoſe Cavity the water aſcends to the height of an inch,or thereahouts, 


within the ſtem. or ſhank, in a mixruce of Ice, or ſnow and falt , as that 
the water is firſt turned into ice at the bottom and ſides, and not till the ve-. 
ry laſt at the top, you ſhall manifeſtly ſee, that the ice will reach a good. 
way higher in the neck, than the fluid water did, and that upon a gentle 
thaw of the ice, the water, it returns to, will reſt at the ſame height in the 
ſtem, to which it reached, before it was expoſed to be frozen. -. 

3. We have likewiſe uſed other ways unſpoken. of by the lately men- 
tioned writers, to evince, that water is expanded by being frozen, as firſt, 
that we took a ſtrong earthern veſſel of a Cylindrical form, and filling it 
with water to a. certain height, we expoſed it unſtopped, both to the. 
open Air.in froſty nights, and to. the operation of ſnow and alt , and. 
found that the ice did manifeſtly .reach higher than.the water.did , be- 
fore it was congealed.. | 

Beſides, if a hollow Pipe or Cylinder . made. of ſome compact mat-. 
ter, be ſtopped at one.end with wax ,. or ſome things elſe, which it. 
may be more eaſie to. drive out, than to burſt the Cylinder , and if at the 
Other end it be filled with water, andthat orifice alſo be ſtopped after the. 
lame manner, this Pipe ſuſpended in a ſufficiently cold Air,.. will have the' 
included water frozen, and by that change, if the Experiment have been. 
rightly made, the water wil upon congelation take up ſo much more 


room than it did before, that the above mentioned ſtopples, or. at leaſt 
one of them will be thruſt out, and there will be produced a rod of Ice a 
good deal longer than the pipe, at each of whoſe ends ( or at leaſt at 
ne of them ,) a Cylindrical piece of Ice of a pretty length may be broken 


7 » 


- 
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. off, without medling with the Pipe, or the ice that fills it. 
_ Divers other ways of proving the ſame Truth might be here alledged, 
- but that, though theſe were not, as they are, ſufficient, the matter would 
yet he abundantly confirm'd by divers of the Experiments, that will here 
_ and there come in more opportunely in the following pat of this Treatiſe, 
4. But hereit will not be altogether impertinent or unſeaſonable, to 
, take notice, that not only thole School Pnilolophers, who have con- 
ſidered the. breaking of well ſtopt Glailes in froſty weather, ( an. acci. 
dent but too frequent in Apothecarics Shops, and Laboratories ) but di. 
vers modern Y:rrwoſt, are wont to aicribe the Phenomenon to this, that 
the Cold .of the external Air , contracting.the Air, and Liquor with- 
in, the Ambient Air muſt break the {ides of the Glaſs to fill that ſpace, 
which being deſerted upon the condemnation of the included Air, the 
liquor would otherwiſe leave a vacumm abhorr'd by nature; and even 
thoſe few Moderns, that are loth to aſcribe this Phenomenon to Natures 
abhorrency of a-vacaum, either not being acquainted with the weight of 
the Air, know not, what Þ obable account to give of it, or if they ac- 
knowledge that weight, are wont to aſcribe it to that, and to the great 
contraction of the internal Air, made by the Cold of the External. 

5. Butasfor the Peripateticks, the above mentioned Experiments ſuff. 
. ciently evince, that in many caſes, tis not theſhrinking, but the Expan- 
_ ſion of the liquors contained in the ſtopt veſlels , that occaſions their 
. burſting, and therefore in theſe caſes, we need not , nor cannot ily to [ 
know not what fuga vacus for an account of the Phenomenor; and where 
as it may be objected, that even glaſſes not half full of diſtitld waters, if 
they be exactly ſtopt., are often broken by the froſt in Apothecar.es 
ſhops : 1 anſwer, That neither in this caſe dol ſee any need of having 
any recourſe, either to the fuga vac, or to the weight of external Air, 
for even here the Expanſion of the freezing liquor may ferve the turn, 
for in ſuch inartificial glaciations the liquor begins to f.eez at the top,and 
\the ice there generated, faſtning it ſelf ( as on other occaſions we de- 
Clare ) "ay ongly to the ſides of the Glaſſes, contignous to its edg, as 
the liquor freezes Grover and deeper this cruſt of lce increaſes in thickneſs 
and ſtrength, fo that the water is included, as in a veſſel Hermetically 
ſealed betwixt this Ice at the upper part, and the ſides and bottom of the 
-Glaſs every where elfe, and conſequently, the remaining water being 
uncapable of Congelation without Expanſion , when the ice is grown 
ſtrong enough at the top to make iteaſier for the expanſive endeavour of 
the freezing water to crack the ſides or bottom of the Glaſs,than to force 
up that thick cake of Ice, the veſſel will be broken , how much ſoever 


there | 
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there be of it empty above theſurface of the Ice. And this Conjefture may” 
be confirmed þy- theſe two Particulars, the one, That when water is - 
frozenin a broad veſſel, which is too ſtrongto.be broken orſtretch'd by the : 
froſt, the ſurface of the ice contiguous to the Airwill be-convex or protube-.. 
rant, becauſe that though the glaciation began at the top, the thickneſs 
and Compattneſs of the veſſel makes it eaſier for the expanſive endeavour |! 
tothruſtup that cakeof ice m thoſe parts of it, that are the remoter from - 
theſides,whereunto they-are ſtrongly faſtned,than to break ſo ſolid a veſlel. 
6. The other Particular is afforded us by -that Experiment of ours 
(mention'd in the V**. Title foregoing) wherein ifa veſſel half full of 
water be made to freez, not firſt at the top, but at the bottom, that li. 
quor may be turned into ice without danger to the glaſs. But we will 
now add an Experiment, on whoſe occafion-we have ſet down-thoſe Con- 
| ſiderations. For: being inclined to think, that theſpring of the Air, ſhut . 
up in a veſſel ſtopped, will preferve-it expanded,or at laſt keep it from 
conſiderably ſhrinking, notwithſtanding 'a. very great degree of Cold, 
it {& incaſcthe veſſel be ſtrong-and cloſe enough to fence it from the preſſure 
of the external Air, we conjectured that. the bare weight of the outward 
n Air added to the Refrigeration of the included Air,would not be ſufficient 
h- tobreak much weaker glaſſes, than thoſe we have been ſpeaking of. And 
» therefore partly to fatisfie ſome ingenious Men, -that this Conjecture 
[ made me diſſent from, and partly to ſhew the Peripateticks , and thoſe 


. & thatadhereto them in the queſtion under conſideration, that either the 
f Cold alone cannot always, as they teach us, contraCt the Air , or that if 
X it do, the breaking of well ſtopp'd glaſſes in froſty weather is much fitter . 
: to evince, that there may bea vacwm, than that there can be none , we 


made the4o]lowing Experiment. | 

7. Wetook three glaſs-bubbles of differing ſhapes and ſizes, which we 

' Cauſed to be blown with.a Lamp, that, to make the Experiment very 
favourable for our Adverſaries, we might have them much: thinner , and 
conſequently, weaker than- thoſe glaſſes that are.wont to be made uſe 

of to keep liquors in, and which notwithſtanding are wont to be broken , 

though they be not full by the froſt. 

Thele Bubbles, when the Air was at a convenient temper -within ,- were 
(as eaſily they might be) nimbly ſeal'd up with'care, to avoid the heating 
of the Air .in - them, and being afterwards expos'd. ſometimes to 
the Air :it "ſelf in very froſty weather, and ſometimes to that 
greater Cold, which is produced by-the placing them -in a- mixture 
of ſhow and ſalt, we could not nevertheleſs find, that any one of 
the three. was at all broken or wa , ſo-that in -cale the _ 
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dedAirwere-condimſtd: nto-a leflerraom;.the ſpace-it* deſerted may: by: 
cencinded empty, andlſe, it: wil-hardly appear, what. neceſlity, there; caq- 
be, that Nature: ſhould! break,-as the: Peoipateticks. pretend;,very: much 
ſtxonger glaſſes-in: Apotliecaries ſhaps; to-prevent aware... yy 
8. Haying ſhewn, thatwater-it! {atfi acquires a  confideralile> Expanſcon; 
by Cold, we willinextſhew,. that: Aqueous: Bodies,. or; thoſe: that: abound: 
with wateriſh;parts,.do.divers, if-nort.all-o6 thenythe like, - - ; 
Wetoak Eggs, andexpolſing them:to-.a ſufficient. Degree: of Cold,,, we 
obfery'd:,.. that. when the contain'd: liquors wete .tnroidintwlce;,. they 
burſdthe ſhells: alunder 4. ſa:that diversgaping Cracks were: to; be feem.in 
themas:long.as they continu'difrozen. . 4 ri 
o: Milk. Urine, Remſh-wine,. and: good; ſpirit. of Wine:,, being ſet; 
t6:freez in diffin&tglaſs Eggs neither. of the three formen liquors; was obs. 
{exy7d taſubſlide: befone:-it begaw; toiriſe; 'Ehe event in; ſunt way; that: 
theUrine wasmuch lopger, tHanejtheriob:the twai.other. liquors; . before: 
it,began tofwell , but:xoſe toa fargreater height; than they, afterwards. 
The, Wine: did: not leave: the marki above:an:inch: beneath.: The. Milk: 
aſcended:about two.inches, and the Urine by.gueſs ſi ar. ſeven; 6 
— 10. Aſtrongſolution of Dzwzick Vitrial ,. being put. inte @: Cylindn:- 
cal Pipe, ſaPdat;one and 1s; thatithe liquor filkd'the- Pipe tothe height: 
otaboutſix-or eight. inches,. being frozen with ſnow andalt;,. the. cans 
ceaVd liquor,grew: very. opacous,and look'dasif it had/been;turn'd-or ſlot. 
_ nt@:Vitriol,. ſave, a little that remand fluid ,. and: tranſparent. near 
the. battom; And this-Ice as appeared, roſe conſiderably higher than the. 
i1quor:didhefore Congelation... | 387% F 
" It were perhaps worth trying, whether. or:no eyen-ſeveral- Bodies, of: 
2 ſtable conſiſtence, and durable Texture, might not: be found: to: receive: 
ſome, though leſs manifeſt Dilatation by: exceſſive Cold And-methinks. 
thoſe, who attribute. .Glaciation to.the plentifulIngreſs of  frigorifick: 
Aromes-into: Bodies, ſhould by:their Hyporbefs have been invited to make 
lome Trials of this kind; ſince we-ſee that theinviſible Moiſture of the Air 
againſt rainy weather , does. ſeera manifeſtly: enough. to--alter the Dk 
menſions of. doors , window-ſhuts, and other ſach works made of wood 
not. well ſeaſon'd. - And event without” ſuppoſing the truth of: the Epic 
rean Hypotheſis , if we confider, that in Bread, though we- are ſure , that 
much more water: was added to the-Meal, or Flower, than was exhal'd 
in the Oven,” yet there appears not-the leaſt drap of water diſtin&t in the 
Concrete, and: that Harts-horn , Sponges , and ' many other: Bodies, 
that ſeem very dry, will affo:d by diſtillation good ſtore of phlegm or 
water, 1d more than can probably be aſcrib'd to.any tranſmuting Opera 
c1M * 
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tion of the Fire : Tf,” 1 ſay, we conſider theſe and the like things, it may - 
ſeem worth while-to- try ( which I-want the conveniency to do )) by ac- 
curate- meaſures, whether the cirvilible and -interſpers'd: water, its com- 
minution notwithſtanding, will not fseezing ſwell- the Body that 
[harbours it. And I would the more gladly have been ſatisft'd in this , be- 
cauſe I hop'd it might help me tounriddle-a ſtrange Phenomenon, aftord- 
.ed us by the Narrative -of the- Dutchmens Voyage to Nova Zembla, 
wherein theyirelate, 'That:the Cold was ſo groat, that their 'Clochwas frozen, 
und wouldinor go,though Ins weight-upon 'it thi 'bifore : So that 
.they'were fain to.meaſure'their Time by hour-glafſes. For though this. odd 
Effect might beſuſpectedtoproceed 'from ſome 'little Hickles ſticking to 
.fome ofthe Wheels, or the Line, in regard they not far off tell us , 'that 
.the-ſteams of their Bodies, -and other things within 
their cloſe honſe;did fo fiſten themifelves'to'thexynlls, Jo froze ſo ſore within 
tothe Roof,and-evento'their Cabins, asto; linethem A hora 
with Ice, of no1e&than two fingersthick; yet beſides, © I ne 
thatiit:cann6t 'be'probably fappos?d; that they, who -hickwith Ice,a4d alto 
Aadio great need of their Clock, dnring the tedions 4% emCabingurbere ve 
abſenee of the 'Sun for many weeks 'ropether, ſhowd 414 alt »boſe three duyry 
not-all the Winter long be-aware-of this. Belides this, bile mo, wall ep 
1fy, 1'find that inCaptain Fames sWhitering at-Ghar- his thid Voyage, - 
er wg atd ha nerve too, That Pug. 6: 

could -20t po, worwsth ne theyvere ft#ll-kept- | 
the fire fide in Chefs ra. br So: _ _ it-appear, that ac- 
<ordingtoahatweformerly noted out of Worms, the froſt :can get into 
Metals, -it-can 4fo diſkend them, andethet Mable Bodies : We: might 'con- 


ſpoil ——_— congrutty detween-the Teeth, &c. as I have tri'd, that 
Tornepatts,ofan ronl r 


M -2 Title 


Experiments touching the ContraTion of ©. _ 
Liquors by Cold... Korg 


Iz B U-TF notwithſtanding all the former Experiments;we muſt not con, 
clude univerſally , that all liquors are diſpos'd to be expanded by 

Cold; neither bya moderate degree;.nor.even by-1o intenſe a degree of it 
ay fuffices te-freez .or: congeal the. liquors expoſed to it ; this we have 
tri'd, not only in ſpirit of Wine , Aqua fortis, Oyl of Turpentine , and 
divers other liquors, that we could not bring tofreez, but alſo. in oyl con, 
geaÞd by the-Velemence of Cold, - ſo that as to the.change of Dimenſions 
produc'd in Liquors by Cold; there muſt _ be a great difference allowed: 
betwixt water and aqueous liquors on the one fide,and oyl and divers other 
Iiquors,. that are ſome of them, of an oleaginous, and ſome of-a. very fpirie 
tuous, or a.very highly -corrofive nature, on the other ſide. Nor have 
we yet made trials enough to- reduce -this. matter to. a. certainty. For 
though we ceuld not bring ſome ſtrong Saline . ſpirits ,.,nor the moſt of 


Chymicaloyls to freez, yet in ſome our Attempts ſucceeded not: ill. .But 
I remember not, that in any liqyor we could by Cold produce any ſer 
fible mo, but rather a manifeſt-Condenſation, unleſs we. could. bring 


K actually-to freez: | | 

2. The trials we made of the Efficacy of Cold to condenſe liquors , 
were many, but it may, forthe preſent, ſufficeto ſet down two or three 
differing ones, that occur-to us in our ColleCtions. on 

Tothe entry of the Experiment -lately recited ,: of the, expanſion of 
Milk, Urine, and the.Rhenjſh Wine; there areſubjoyned theſe words. 

[ But the Egg that held the ſpirit of Wine, thongh it were .much ſmal 
ler than we uſually employ , and: fitted- with a proportionably ſlender 
ſtem, and though it were kept divers hours partly in Ice , and Salt, and 
- Partly in Snow and Salt, yet.it froze not at all, but-ſubſided by degrees 

below the-firſt mark to the quantity of 4 of an inch in the ſtem; and 
though it afrerwayds ſeemed-tariſe a little, yet. it never. ſwelled up. again 
' to the ſaid firſt mark. J ; 

3. | We took a round Boltheadof about in Diameter ,-and-poured in 
Aercnry tillit reached a pretty way into the neck, which was purpoſely 
- drawn more flender than ordinary, and having, without approaching it 
t9.the fire, freed it from ſome of the larger bubbles of Air , that appear ” 


= 
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at the ſides, we put it intoa mixture of Ice and Salt, where the Cold* fo * 
wrought upon it, that watching it attentively, we could diſcern not on- 
hr.its having moved, but its motion, downwards , which: it continued - 
{though not viſibly. in the progreſs as at: the firſt ) till it was ſubſided in 
theneck two inches: ox.better, which was far-more than could be attribu- 
ted to the contraction of any ſenſible Aerial Particles , though they had. 
loſt not only. the 30. part-.of their Dimenſions ,* as we have ſometimes 
obſerved, of the Air, but.-had been contracted to a point; and we obſer-. 
ved too, that the Quickſilver once thus infrigidated, though not frozen, 
retained ſome of the acquired Cold, for many hours after.,.as appeared 


| byits keeping below .the mark of :its-firſt height, though we. had kept it 


allnight in awarm room. }] | = 
4. [ Wetook a ſmall Egg with a proportionably ſlender. ſtem-,. into 

which we poured common oyl, till-it-roſe a pretty. way ( but not much ) 
above the oval part of the glaſs; then having put a-mark upon the ſtation of 
the liquor, we placed the velſzHin ſnow-.and falt,, and..obſerved..it: not to 
ſwell as other liquors, but to ſubſide, with Cold, till being quite frozen or 
congeal'd,'it appeared to be ſhrunk about an inch or .mo:e. beneath - the 
mark, then being thaw'd, it. ſwelled again to the mark. J.. 7 
5: .The Experiment was repeated the ſecond time-, with ,not much : 
worſe ſucceſs , .but-we: found; that if the: glafs-were removed. out of the 
ſnowintoſomeplace near the-fire.; the- hot-Air would: aot-- only thaw it , 
but ſo: rarifie it, as to make it iaſcend -above the mark. - A third time we 
ſeal'd up the ſame-oyEin the ſame glaſs, and repeated the Experiment 
with like ſucceſs tothat,, we had the ſecond time, aud that the frozen oyl 
was really.condenſed, we found, becauſe it would fink in. oyl.of the ſame 
kind: cold, but unfrozen.z and this, notwithſtanding - divers: bubbles 
which we. obſerved uſually to-be. made about each lump of congeal'd 
oyl, that we caſt in, upon its beginning to ſink in the fluid oyl. This we 
trid, both with oyl wel congeald (.or .if another word pleaſe better , 
Incraſſated or Curled ) by ſnow. and ſalt, and with oyl leſs congeal'd, fro- 
zen by the bare cold of the Ambient Air z but this latter ſeemed to fight 
toſink more flowly than the other, and being leſs congealed and -ponde- 
Tous, yet. would not lumps of the mats of-oyt-fink- or -continue-#m- = 
merſed. 1 ſay not in common water, but in Sack or Claret-Wine, and if 


thruſt down.into either of theſe liquors, they nimbly enough emerged . 


.6. . Whether or no Chymical oyls, though , like expreſſed. eyls, they 
firink with a moderate degree of Cold , would by -congelationbe , like - 
them, contracted, or like Aqueous liquors expanded , .we could .not fatif- - 
be our ſelves by Experiment, becauſe we were unable to adyance cs to. 

- a degree. 2 
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2 degree tapable of :bringing ſuch :ayles to congelation , only we had 
. thoughts ito-make atrial with oyLof Anniſeeds, -diftiled with watering 
Limbeck, in regard, that-though.it.bea very ſubtile liquor, and :as Chy. 
_ miſts call-it , an Eſſential oy] ,--and though in the Summer. time, and zt 
ſome other'ſeaſons ( if :the'weather /be:-warm ,)it-will remain fluid , yet ©n 
the Winter , when the Air is cold,'it will, if.it be-well drawn , and yp. 
-. nuine , eaſily:enoughleſe its fluidity,and'therefore wethought it:mightde 
well'to pour ſome of it in moderate weather, into:a conveniently fhap'y 
glaſs, and then-to freez it externally-by the application :of Ice and 'Sait, 
that we mightobſerve, whether upon icongelation it would ſhrink -or be 
. expanded. And accordingly, though .we were not provided with any 

uantity of this .oyl, yet in weather that was not:ſharp, -we did by the 
help of fome Ice-which weprocur'd, when'the ſeafon made iit a Rarity, 
furromd a glaſs pipe ffilld with fluid -oylof Anniſeeds, and found, 'thow 
the Pipe were but ſhorr , yet the inctoſed [ſubſtance , 'when jt chad 
-—orragth had conſiderably loſt of 'the height which it-reachetl 40 
| before. ji 

7. And becaiſe the Empyrenmatical oyls, thatiare triven-out: of Re 
'torts by ſomewhat violent fires , ſeem'd :to be 'of a nature differing 
. enough from thoſe Eferrsal-oyls (as Artifts call:them )) . which are drawn 
in Limbecks by the heipof water, as well as fire : And [becauſe 'we :oþ 
_ ferv'd, that fome of the'firmer oyls-may be us'd in Phyſickin:much args 
Doſes than *tis-thought ſafe to give the latter im: 'Conjetturing frm 
_ hence, that probably Empyrermarical:oyls:may tbe els nt. and ſo tk 
indifpos'd to Congelation , we thought fit to make 'trial (' no  bady 
cle 1n probability having -done it!) whether: the Cold -in our ' Climax 
could be bronght to freez theſe-oyk, and whethermn wouldexpandorem 
. denſe them; wherefore-cxpoſing, im conveniently (ſhap'd welleks , foe 
good oyl of :Guajurum , that was diaphanons enoogh, thoughveryhighh 
colour'd,to the greateſt Cold we-could produce, we attempred., butt 
vain, to deprive it of its flaidity. All that we wereable4o:efiect., being 


. to make it very manifeſtly ſhrink. 
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Title IX. 


rper iments in- Conſort, Touching the Bubbles fremwhich 
| the Levity of Ice is ſuppoſed to proceed, 


1D lnce the firſt thing that made the Moderns ſuſpe&,.that water is ex- 
>] panded by freezing,is the floating of Ice. upon water , it will not be 
amiſs for confirmation of that Argument, to-take ſome- notice of the lovi- 


 ty.of Ice in reſpect of water; This is beſt obſerved. in great Quantities of 
Ice, for whereas in. ſmall fragments or. plates, thelce, though it ſink not 


tothe bottom of the. water, will oftentimes: ſink ſo lowin it,, as ſcarce. 
toleave any. part evidently. extant above the- ſurface of; the water, in. 
vaſt quantities. of Ice. that-extancy is ſometimes: ſo :conſpicuous, that. 
Nayigators. in their Voyages to 1land,Greenlaud,and other frazen Regions,,. . 
complain; of meeting with lumps, or rather floating,roeks of lee, as hight 
2s:their main- Maſts.. And if we ſhould' meet with Caſes, wherein; we. 
might ſafely ſuppoſe the Ice to be asſolid as entire pieces of Ice ara wont. 
to.be with us, . and not tobe made up of icy fragments: cemented, toge- 
ther, with the interception- of; conſiderable Cavities. filled”-with, Air, it. 
would not: be-difficult for. any that underſtands - Hydroſtatioks to: give. a 
pretty near guels at.the height of the.Extant part; by the hel of-what we. 
lately obſerv*d-of the Meaſures of-waters Expanſion... and by:the. know-. 
kedge of the immerſed part; which ſuppoſing that. the Ice were ofa; Priſ.. 
metical figure, and floated 'in an erected. poſture,. would. in- freſh ; was. 
teramount to about eight:or nine times the length; of. the part. of the, : 
Priſme ſuperior to the ſurface of the water... oo _ NSD oo 
2. But becauſe perhaps the great diſparity in the degrees of: Cold ,, - 
whereby water is.in this, and in thoſe gelid Climates.turn'd. into, ice ,. may 
breed a difference in the expanſion of the frozen water. ,, and becauſe 1ome. - 
Other circumſtances may, be needful to be taken into confideratian;: about; 
the height of floating Ice above: water , and theſe: will. be. more: proper- 
ly.taken notice of under the following Title , 1 ſhall only upon this. head, - 
(of the Levoge Ice.) ſubjoyn the enſuwg trauſcript. of: one af Que nates - 

epi; het; eas ond 

C We found, that pieces of Tce , clear. and.free, for, ought: the 6 

could take notice of, from bubbles; would-not be made to-fink in, ſpirit, of. 
Wane once diſtilled from Brandy, and. it floated likewiſe IneNoong, parte | 
of... . 
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of -Wine' drawn from quick Lime; but if the ſpiritof Wine were wel 
: warmed, ſuch. Ice, as 1 mentioned, would fink in it, though as it grey 
_ eold the ſame Ice would {lowly -afcend , and ſometimes remain for a 
while, as if it were ſuſpended without.ſenſibly riſing 'or falling. But al 
this while-the Ice, thawed apace in the water whereunto.it was. diſſolved, 
- did manifeſtly ſeem.to run down like a ſtream through the lighter bodyof. 
. the ſpirit of Wine, the*Diverſity of the Refraftions making this eaſe 
tO be taken notice of; yet common water, though. heated as hot as.] 
could endure.to hotd the glaſs in my hand, would not let the fragments of 
the ſame parcetof. Ice ſink into it : but in oy] of:Tyrpentine, and in thrice 
Rectiffdpiritof Wine, the Ice would ſink like a ftone. | 
3- That-thelevity of Ice in reſpett of water proceeds from the bubble 
. that are produc'd init, and make. the water, when congea['d, take up 
. more room than when fluid , -has ſcarce been doubted by any , that has 
. .conſider*d the Texture of lce; as well as taken notice of its kevity, Butif 
- this be the true and only reaſon, we-may conjecture, that there muſt he 
great ſtore of bubbles in Ice, extremely minute, and -undiſcern'd by 
. The naked Eye. * For though in very many parcels of Ice, the bubbles are 
as well conſpicuous as numerous, inſomuch that they render the Ice whi. 
Tiſh and:opacous, yet we have obſerved, that other-pieces: would ſwim, 
which.yet were. of. an almoſt. chryſtalline clearneſs. And therefore we 
| _— fit to look upon ſome clear pieces of Ice in a Microſcope, and we 
ſhall ſubjoyn the Event, becauſe that when we beheld ſome of this-ice in 
. one of our Microſcopes, which has been counted by ſeveral of the cur- 
.- Ous, as good a Magnifier , as perhaps any is-in the world, we couſd 
not diſcover ſuch ſtore of bubbles, as it ſeemed there ſhould appear upon 
the ſuppoſition, that the adequate cauſe of the levity and expanſion of 
| frozen water is but the interſperſion--of ſuch bubbles: - ' | 
The Obſervations I have beea mentioning, I find thus ſet down among 
my Notes. - 

[A Piece of Ice, that to the Eye look'd clear like chryſtai,being put-into 
the great Microſcope, appear'd eyen there free from bubbles, and yet the 
ſame piece of Ice being preſently remoy'd, and- caſt into .common we 
..ter, would ſwim at the top, and if it were forcibly duck'd, would ſwiftly 
. enough emerge. | | 

Another piece of Ice, that to the naked Eye was not ſo clear -as the 
former, appear'd in the ſame Microſcope to have ſtore-of bubbles , fome 
of them + w-rps. map no bigger than a-ſmall -pins head ; and ſome of 
them being yet leſſer, and ſcarcely viſible in the Microſcope it ſelf. 7 


And here, becauſe it ſeems a conſiderable doubt , -and well worth the 
. examining 
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examining; whether or no water, when frozen into Fe, grows heavier or 
lighter, not inreference to ſuch water as it was generated of ( ſince it is e- 
yident, that upon that it -will- float  ) but more abſolutely ſpeaking, we 
judg'd it not amiſs to examine this matter by an Experiment , but we 
could not diſcoyer any difference-between the weight-of the ſame parcel 
of water fluid and frozen, as will appear-.by the-ninth Paragraph of the 
Experiment to be a little beneath recited. | 

But ſince that, whether or no weallow-any other cauſe, together with 
the bubbles, to the levity of Ice, it ſeemsa thing not to be doubted , that 
its expanſionand lightneſs is mainly, if not only, due to the-interſperſion of 
bubbles, the generation-.of them ſeems to be--one of. the- conſiderableſt 
Phenomena of Cold, and- the Inveſtigating by what cauſe thoſe cavities 
are produced, and in caſe they be perfectly full, what ſubſtance *tis that 
fills them, is none of the meaneſt-enquiries , that ſhould- exerciſe -the in- 
duſtry of a ſearcher into the Natureof Cold. 

4+ Mr.. Hobs, and ſome others ſeem to think, that the expanſion of 
water by congelation, is caus'd by the Intruſion of Air, which conſtitutes 
thoſe numerous bubbles wont to be obſerv'd in Ice; we might here de- 
mand, why in caſe. that upon freezing there muſt be a conſiderable acceſlt- 
on of Air from without, when oyl is-frozen, it is, notwithſtanding the in- 
grels of this Air, not expanded, but -candens'd ; but becauſe theſe conje- 
Qurers do not allow glaſs to be pervious to common Air,-we ſhall at pre- 
{ent preſs them with this Experiment, which we have divers times-made. 

We took a glaſs-Egg witha long ſtem, and filling it almoſt with wa- 
ter, we ſeaF'd it Hermetically up to exclude the pretence that ſome ad- 
ventitious Air might get in, and .inſinuate it ſelf into the water, and yet. 
ſuch an Egg being expoſed to congelation , the frozen water would be 
manifeſtly expanded, and ſwell'd by numerous bubbles, which oftentimes 
gaveat a whitiſh opacity, _ . | 

To which we may add, that new metalline veſſels being fil'd with wa- 
ter, and carefully ſtopp'd, the liquor would nevertheleſs, when expoſed 
[ECO ,' be: thereby expanded, and turned: into Ice furniſhed with 
--:F.- If it be. objected, that in the Experiment of the Mermetically 
Tad: glaſs, - the ,produced bubbles. might- come from the Air ,. which 
being .ſeaÞd vp together with the water , might. by the expanſion of 
that water -be brought to mingle .with-it : I anſwer , that this is 
very .improbable. For, z. if the bubbles. muſt cauſe the expanſion--of 
the: water, how hall the water be- at firſt expanded. to- reduce the 


 Air-to a Diviſion into bubbles. - Next , *tis - evident by - the Experi- 


ments 
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ments we ſhall ere long relate , that the: Air as to the Body of it, "retainy 
its ſtation above the water, and preſerves it ſelf together in one Parcel, 
ſince it ſuffers a compreſlion, that oftentimes makes it break the glaſs-thar 
impriſons it , which it would not need todo, in cafſe>- it diſpers'd- it elf 
into the Body of the water; for then there would appear-no. cauſe , why 
the Air. and. water ſhould after. congelation require more room thay 
they did before. 3. Inthis Experiment we -uſvally begin to produce lce 
and bubbles in the water,.contiguous to the bottom of the veſſel(that part 
being by the ſnow andſalt firft refrigerated )-in which. caſe. there. appears, 
no-reafon, why the Air, which 1s a thouſand times lighter than. the--wa- 
ter; ſhould againſtits naturedive to the bottom of the water , and-if- it 
were diſpoſed to.dive, why ſhould we not ſee it break through the .water: 
in bubbles, as is uſual in other caſes, where Air penetrates water. 4. ly: 
metalline vefſels,] and in Glalſes quite filled with water, . before they 
are. ſtopped, there is nopretenceof the diving of the Air from: the top; 
there -havipg- been none- left there. 5. and laſtly, If all. the bubbles of 
Ice weremade by, and filled with true Air deſcending from- the upper 
parts of the veſlels, and only diſperſed through the water, then, upon the 
thawing. of: this Ice, the Air would emerge , and we might recover as 
much of. real 'Air as would fill the fpace acquired by. the water upon the 
acconnt of its-being turned intolce, which 1s contrary. to our Experience. 
And this Argument may alſo-be urged-againft. any: that ſhould. pretend, 
( for 1 exfpettnot toſce him prove tt ) that though Air, as numerous ex- 
periments evince, cannot get.out of a ſeaPd plaſs,yet it may,in ſuch a caſe 
as this, get-into-it. But wefind upon trials, that the Cavities of theſe bub- 
dles.are not any thing near filled with Air , if they have in them any. more: 
Air at all, than that little which is wont, as we: have elſewhere ſhewn, 
to lurk in the particles of water., and other liquors. And the making 
good of. this leads us.to..the ſecond Enquiry, we were propoſmg abont 
_ e -- pom namely, whether-or no their cavities be fild , and fill'd 
with Air. | 
6. The-full refolation of this whole Difficulty would- be+no- eafie 
Matter, nor well to be diſpached with ſo much brevity as my. occaſions 
exact. For it would require fatisfatory Anſwers, to-more than one 0r 
two Queſtions, ſince, for onght 1 know it may kad us to-the debate of 
thoſe two grand Queries, whether or no Nature admit a Yacuum, 
whether a great part of the Univerſe conſiſt of a certain Ethereal matter, 
ſubtile enough to paſs. through the you , not only of liquors, but of 
compact bodtes, and even of glaſs it felf : we ſhould alſo be obliged to et 
quire whether or no Air , I mean true and permanent Air, can be ge 
| nerated 
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nerated anew, as:wel ont .of common water, as many other liquors , 


and whether it-may be generated by Cold it felf , and perhaps we ſhould 
be oblig'd to inquire into the Afodws of this production, and engage our | 
{elves 4n divers other difficulties whoſe-full Proſecution, beſides that 
they would as much exceed our preſent leafure, as Abilities, ſeems more 
properly to belong to the more general part of Phyſicks ,- where ſuch kind 
of general Queſtions are fitteſt to be handled. rh! 
Wherefore we will now only conſider this Particular Queſtion ,- whe- 
ther or no the Cavities:of the Bubbles wont to abound in Ice,be filed with 
common Air; and even this queſtion, though it ſeem-but-one, comprizes 


| two: for to reſolve it, we mult determine, whether there be any tre Air 


contained in thoſe Cavities, and whether in caſe there be, they be 
adequately filled with that Air , (by rr«e Air I mean-fſuch an inviſible 
fluid, as does permanently retain a ſpring like the common Air. } 

7. The former of theſe two Queſtions, I muſt confeſs* my ſelf- not yet 
reſolved about, my Experiments having not. hitherto ſucceeded unti- 
tormly enough to ſatisfie ſo jealous an obſerver. But yet I ſhail annex our 
trials; zer oty becauſe the thing has not been,. that we know of, ſo much as 


| attempted by qthers, and our ways of Experimenting; if they. beduly p:roſe- 


cyted, ſeem .as promiſing and hopeful ( if the Queſtion be reducible to 


any certain Deciſion). as perhaps wilt be eaſily lighted on;' but becauſe «{s. 


we have ,-if we miſtake not,: reſolved the: ſecond Queſtion, by ſhewing 
that there.is but-a ſmall part of true Air contained in the Bubbles of Ice, 


whatever. Ingenious men , that rely upon probable Conjeftures without 


confulting Experience, have been pleas'd to believeto the contrary. - 
That the: bubbles obſerved in Ice cannot-all be filfed with the Aerial 

particles lurking .in. the water , ſees: evident enough by the expanſion of 

the water, and the Quantity of ſpace taken up by - thoſe bubbles ,*- which 


how the.interſpers'd, and formerly latitant Air can adequately fil, unleſs. 


the ſame patcel of matter could truly £4 much. more ſpace at: one time 


-than at-another (which 1 take to-be phyſically impoſlible”) I do not yet 


apprehend. ' | | 

« But twoways of trial. there are , which we employed to ſhew, that 
the lcy bubbles are nothing near filled with true Arr, whether Men will have 
that” pre-exiſtent in the-water ,- or ſtollen in' from without, or. genera- 
ted anew ;-theformer of the two ways of trials probably arguing , that 
theſe bubbles Proceed not-only (for that they may” proceed partly-we do 


'notatallideny-) from the Air” pre-exiſtent in the water , and the latter 


conchiding more gerierally , that but-a-ſmall part of the icy bubbles: are 
filled with genuine Air, 25. 
| N-2 * 8. And 
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8:: And1.wewere invited to conjettore, both, that ſometimes, orin 
ſome caſes, the Air latitant in the water might contribute to generate: iey 
bubbles, thouglr it was unable adequately to fill them; and again, 
that ſometinxs or in other caſes-ſuch: bubbles would be almoſt as nume. 
rouſly generated, notwithſtanding the receſs of far the greateſt part :of 
that latitant Air, by the three following Experiments taken verbatim out 
of our Colleftions. : I» . 

I. We. took fair water, and having kept it in the exhauſted[Receiyer 
of our Pneumatical Engine for a good while , till we perceived. it--not 
to ſend up any more bubbles, we preſently transferred- it into.ſnow and 
ſalt, where it was. long -enough- before it began to freez and then we 
obſervyed, that the water did nor ſwell near ſo much as common water 


is want; to do, and the ice ſeemed to have few or no bubbles worth taking 


notice-of : bat when | afterwards placed it between my Eye. and the vigo. 
rous flame of a Candle, I could perceive;, that jt was notquite deſtitute 
of. bubbles ,. though they were extremely ſmall, in compariſon of thoſe, 
that would probably have appeared in ordinary water. . 

Thus-far.the firſt Experiment; the ſecond. follows, which was made at; 
another-time.. + l 

IT. The water that had been freed from-the bubbles in the Receiver; 

thougtrit afforded-an ice, that ſeem'd to have ſmaller bubbles, yet this ice: 
being thaw'd,-part-of the water-was gently poured into-a Pipe of -glaſs, 
wherein being frozen , .it ſwelPd conſiderably enoughabove its firſt level, 
and beſides burſt the glaſs,being alſo very opacous. by reaſon of the bubbles. 
 Thethird Experiment was more induſtriouſly profecuted, as may ap- 
pear by this ample Narcative of it, tranſcribed out of .our Collections.. 

Ill. We took a ſmall Egg with. a pretty: long neck, and pouring in 
water till it reach'd an inch within the ſtem: conveyed: it into a long 
fender Cylindrical Receiyer, provided on: purpoſe to make trials' with 
Auch tall glaſſes, the Air being by degrees-drawn. out of the bubbles ap- 
peared-from time to timegreater and greater, and when the Receiver was 
well exhauſted, the water ſeemed to boil a longer time than one wauld 
have expected, and ſometimes the bubbles aſcended ſo faſt and great, 
that we were in doubt, whether the water did not boyl over the top of the 
Pipe: the exhauſted Receiver was permitted to be- fo for.a good while, 
Till the water had diſcharged it ſelf in bubbles of its Air,and then the glaſs- 
Egg: was removed. into a veſlel furniſhed with:ice and ſalt, and' there 
left ten or twelvehours, that all the water, ſaye that in the neck, might be 
throughly frozen,and then we found it to have riſen a great way above its 
rſt height, and remoying it into an Air temper'd like that wherein br 
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firſt part of the Experiment was made, and having left it there in a quiets” 
place for ten or twelve hours to thaw: Jeaſurely ( leſt too warm an. Air, or: - 
too much ſtirring.the glaſs might be an occaſion of generating new bub- 
bles,) in the exterior-part of the ice near the glaſs, we ſaw-p.etty. ſtore of 
bubbles, but when that was thaw'd the reſt of the ice appeared of a pecu- 
liar and. unuſual texture, having no determinate bubbles, that 1 could. 
eaſily diſtingu:ſh , but ſeeming almoſt like a piece of - froſted glals , 
where the Parts, that made the Aſperity , were exceeding thick ſet ,:-but- 
this ice ſwam in the water, whereinto the reſt had been diſſolved. before 
it was all thawed: when there yet remained a lump about the [bigneſs of 


| aſmall Walnut, we reconveyed it into the Receiver, totry whether-upon 


the exuction of the.Air , the ice would be preſently melted , but the. - 
alteration produced, was ſo. ſmall, if any, that we durſt not ground any; 


| thingupon it. The Receiver being exhauſted, there did at length: appear: 


ſome bubbles in-the water, but they were not: numezons,;ard a; bundied 
of themſeem'd not to amount to one of thoſe larger ones, i the ſame water. 
had yielded. us the firſt time it was put in: intheice alſo ſome {mall bubbles 
diſcloſed themſelves, which we did not perceive there before;, wherefore, 
we took out the Egg;and found (the ice being now:thaw*d )that the water 
was ſubſided to-the mark we had made ; .betore it-was+expas'd-'to' con-, 
re not ſome very little way beneath it: Then we- went; about to - 
the Proportion whereinthis diſpirited water was expanded:þy glaci- 
acion, but in purſuing this there hapned a miſchance. to the glaſs, which - 
kept the Experiment from--being ſo- accurate as we defigned. And there- -. 


| fore, though it ſeemed to us, that-it amounted to about the twelfth part, - 


which is leſs than.that of the undiſpirited water;yet: we deſigned; the: re-- 
Petition of the Experiment. : Only in this we could not be miftaken, that 
the expanſion was canſiderable, ſince the water roſe three inches and ahalf 
inthe ſtem; though the whole water: in the Egg and ſtem too , weighed 
but two ounces and a half. If the veſſel had not been unluckity. cracked , 
ve. ſhould have frozen the: water once more, and then fealing up the. 
Blaſs Hermetically, and ſuffering the ice leaſurely to-thaw, ſhould have in- 
verted it , and-broken it under water, and have-proceeded with it as we 
had done with ſome other glaſſes in the formerly mentioned Experiments.. 
9. [A little glaſs Cylinder open only at one end, of a convenient 


length, was thruſt inte a deep and wide mouth'd-glaſs about half filled. 


with a mixture of Ice and ſalt : but the Cylinder was neither ſo quite fil- 
kd, that the water ſhould run over, nor yet far ſhort of being ſo ;.. that, 
( for all the opacous mixture of Ice and Salt ) we might gueſs at the 
trcezing of that part of the water , that we could not ſee by. the changes 

appearing, . 
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'- appearing in the other. Then conveyang all into a Receiver, that we 
had in readineſs beforehand , we. quickly pumped out. the Air, upon 
which there came both fromthe upper aad lower parts of the water,preat 
ſtore of Bubbles to the top, where moſt of them:brake into a Receiver, ha. 
ving found upon trials. purpoſely..made, that the Engine had continned 
ſtanch all the while, and perceiving by the intumeſcence of the ſuperior 
parts of the water, that the other were frozen, welet in the external Air, 
and having removedthe Receiver, and taken out. the mixture: before. the 
Ice was half melted, we found the water as high as the. mixture reached, to 
beturn'd into ice, which beſides ſame large and. conſpicuous bubbles had 
{mall ones enough-to render it opacous ; and upon the account of this 
expanſion it was, that the water did in the free Air continue a good deal 
higher than themark , it was but level with, when the Cylinder; was expo. 
ſed to freez. ] | $26 Wh 
10. Theotherway weemploy'd to examine what was' contained in 
icy bubbles, and which-ſeemed clearly enough to manifeſt that they are 
very far from being filled with true and {pringy Air,is intimated in the hft 
. Chuſeof the foregoing narrative,but will be beſt underſtood by the annexed 
Experiments tranſcribed juſt as | find them regiſtred inmy ColkAions-and 
thouglthey- be prolix;and.contain ſome few Particulers,..that: make not 
diretly for the purpoſel alledge them for, yet I think not fit to diſmembg 
or toepitomiſe them,or otherwile to alter.any. thing in them, parrly, : thit 
the inference Imake from them , may be the leſs.miſtruſted,parrty;becanſe 
the way of Experimenting being altogether new, will be beſt apprehended 
by the ſubjoyned Examples, andpaytly too, becauſe thoſe Particulars that 
_ relatenot dire&tly to the occaſion of our mentioning theſe.trials:, may be 
uſeful to illuſtrate or confirm ſomething that is. already delivered , or is 
- hereafter to be delivered in the preſent Hiſtory of Cold. 1 i 
- feb,qQx663 11. [We took this day a glaſs of the. form of an Egg, butef þ 
4: * double thecapacity, out of avhoſe obtuſe end roſe up a Cylin- 
drical neck, capable to receive the end-of my. little finger,and&no more,this 
being fd with common water, till thei liquorreached @ pretty way with- 
in the pipe, and the ſurface of the water beg carefuſly marked'on. the out- 
ſide, was placed ina veſſe}, wherein ice very groſly beaten, was mingled with 
- a convenient Proportion of falt 7 according to- our way of Glaciation ) 
the Mixture not reaching up to the mark by above an inch. Fhe -Expe- 
riment afforded us theſe Particulars.  O7 Bl 
I. A heedfut Eye did not perceive the water ſenſibly to ſubſide before 
it began to freez. | | 247 15 Þ 
Il. The water began to fel, and fomeparts of it next the ſide as hoy 
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tomof theglaſs, to freez within a quarter of an hour. . | 
HI. The aſcent of the water in the pipe increaſed ſo faſt, that within an -- 
hour, fromthe time the glaſs was put in, it did riſe 4. inches and 5 above 
the mark, and afterwards theſwelling connutied ſo, that we-took . it out, .. 
though a good part of the water remain'd unfrozen, it had reach'd five in«:. 
ches and ſomewhat more than a. half above the firſt mark. 

IV... The ice and falt being purpoſely kept always beneath the ſurface - 
of the water, the lower parts.of.the water wee frozen, and never the up-- - 
per ſurface. | 
V. Duringall this great Elevation of.the.water, there appeared no bub- 
bles worth taking notice ofin the unfrozen parts of the liquor, but the ice - 
was very full of them , divers. of which -toward the latter end of the - 
Experiment were very large Bubbles ( but not allofthemround ) ſome he- 
ing about the bigneſs of hail ſhot, ſome ſmall- like Mnſtard:ſeed ,. and 

ers again not much inferior'to little peaſe. - wort: 

VI. Having taken out the glaſs, when the water-was-at- the-higheft 
mark, we did upon a certain deſign, pour in as much fallet OyF-as ſwan 
about two inches above it, and then the glaſs was nimbly at the flame of a 
LampſeaP'd up, during which time the incladed water ſubfided a little , 
but the glaſs being again put into the ice and falt, the Cold: quickly reſto. 
red the water to'its-former height, and there remained-about an inchand a 
half of the ſeaÞd glaſs- unpoſkiſed by-the two contain'd hquors. 

VIE. Then with a good pair of fcales we weigh'd the glaſs-Egg firſt 


inthe Air, and then in the water (the better.to diſcern, whether any 


ſhrinking of the glaſs interven'd in the cafe, ), where. it' lnng freely ,, and- 
was left ngIng in its e-£quil:brium with its oppoſite: weight. |, 
 VIEI. Whileſtit thus-hung, upon the thawing of the ite many bubbles, . 
great and ſmall aſcended { the great ones with a wrigling-motion)and va- 
mſh'd at the top. | | 

IX. As the ice thaw*d; the water andoyl deſcended, till. the-whole ice 
was return'd to'water, at which time we obſery'd theſe two-:remarkable 
things, the one,- That the e/£quil;brium remain'd the ſame z the other, 
{ which was more conſiderable ) that the water was ſubſided again as low 
as the firſt mark, with which it was level before it began to ſwell, 'with- 
out falling beneath it, notwithſtanding the receſs of fuch:a. multitude of 
Bubbles, divers of which were very large. -. 

X. The glaſs being inverted, the ſeaPd'end, which: was drawn fenders 
was gently broken under water,of which fome; being impelPd in; did: fenſt- 
bly reduce the Air at the oppoſite end into a narrower room; andas one of 
the ſpeQtators obſery'd, into a much-narrower, which/is.confonant enough 
to-realon, KI. The 


(104) | 
-XI. The glaſs being again inverted, andhett till-it was ſetted, we 
' found, that the water drawn.in together with the :water it found there, 
. and the. oyl, poſleſs'd the ſame places, ( as appeared by the marks. in the 
cavity of the Receiver, )that they did;when it was feal'd up. 35h 
XI. And laſtly, having thrown out the oyl, .and- employing, where 
need was, a little-water cf the ſame kind we had:made wle-of all this 
while, we found the glais filfd*to the higheſt mark, to weigh 4374. 
grains,- when it was hl'd but-to. the loweſt mark, 4152. grains, and 
when quite empty'd 1032. So that the water contain'd betwixt the higheſt 
. and loweſt mark, :and rais'd: by. the Glacjation , was about a fifteenth 
part of the water ſet to freez , ard.probably would have amounted t9 
much more, if the water had been all trozen. : | 
Decemb 12. [ A large glaſs-Egg being taken with a proportionably hip 
11, 1662, ſtem,we poured water into it,tull It reached aboutan inch aboyg 
the bottom of theftem, and faſtning a mark there , we expoſed 

It all night to freez in ſnow and falt,which was ſo placed as not to reach fo 
high as the bottom of the ſtem; the next day about ten of the clock we fond 
the water riſen in the ſtem about 15. inches above the mark, the-whok 
Cylinder of water being fluid by.reaſon-.of the ſnows not reaching to it. 
( Then upon a deſign to. be elſewhere mentioned, we ſeal'd up the glaſs by 
a very-\lender pipe,:that had been before purpoſely drawn out to a pretty 
diſtance from the body of the Cylinder, that the glaſs might be feaFd, ina 
trice before the flame of a Candle could ſenfibly.rarifie the Air ,. ant af. 
ter a while we broke off the Apex of this ſlender Pipe in profecution of 
our former Deſign.) [Then ſuffering the water. to ſwell freely, within ſeven 
or eight hours it reach'd the.very. top of the glaſs, a drop or two runhing 
over at the ſlender: Orifice thereof, ſo that in all, the:water aſcended 
about 19. inches above the firſt mark: then we tried by the flame ofa candle 
to ſeal the glaſs, but by reaſon of the Rarefaction of ſome of the water, by. 
the Heat, into vapours,by which ſome of the other water was,f. om timeto 
time, fpurted againſt the flame of the: Candle , we found it troubleſome 
enough to ſeal it:up, theveſlel being removed into a wart place , till next 
morning, and all the ice in the belly of it ( for the water in the ſtem con- 
. tinned fluid) being thawed , the ' water ſubſided ; not only-to its firſt 
. mark, but a little beneath it, by reaſon of that which was thrown out, 
vpon -occaſion of the ſealing of the 'glaſs: but when we came to -invert 
this, after the manner above - mention'd, .into a veſſel of. water ,. to, ſee 
how. much.of the ſpace deſerted by the thaw'd: ke ,' was: fild with -Air, 
- and how much was filPd: with a ſubtiler ſubſtance, -or empty , juſt. then a 
piſchance fruſtrated:our Expettation. J wy 
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00 of it berwixc the marks becauſe ang left the glaſs in the window,to try 


(ro5, 106) 
T3; [An Egg about the ſame bigneſs with the former was 
placed to freez in beaten Ice and Salt, and inleſs than an. 
, Ir was riſen near an inch above the Mark , where the _ 
ſurface of the water was at the firſt , and the warer inthe ball and the joyn» 
ing of the -neck was frozen into Lamwine, After an hour and a quarter, 
thoſe Lamzne, that before appeared in the beginning of the neck, nov 
diſappear'd, bur the ball ſeem'd frozen into a white ice, aud the water in 
the neck was riſen 'above the firſt mack four inches and a half, There 
now appeat'd abundance of ſmall bubbles, continually aſcending through 
the neck (which ſo concinu'd all the rime-after , till ic was quite thaw'd) 
and the white ice appear'd full of bubbles, The Experiment being further 
rſu'd, the water aſcended higher and higher, till ic had reach'd a» 
teighr inches above che firſt mark : Then the rop of che pipe, be- 
ing with a Lamp drawn out, into a very flender Cylinder ( for the 
coxyeniency of ſealing up) the glaſs was again pur into the ice, that 
the Air heated by che Lamp mughr cool , upon which the water con- 
tinued ſwelling, till it began to run over at the orifice of the flen- 
der pipe , which being held by in the flame of a candle, was in a 
rrice ſeal'd up , ſo that the whole glaſs appear'd full of water , bating 
an inconſiderable Quantity of rarifid Air, ( not amounting to the big- 
neſs of half a ſmall Pea) that remain'd contiguous to the ſeal'd part ; 
the Egg being brought into a warm room , was kept there all night, 
and a good part of the next morning , before the ice was quite thaw'd. 
which when it was, the water was found ſubſided to the firſt mark, 
and which being done, the glaſs was inverted, and the ſeal'd end im- 
mers'd a good way under water, where being broken , the external Air 
impell'd the water in the Baſon into the Cavity of the pipe, inſo- 
much, that when we took it our, which we did, as ſoon as we thought 
no more water Was impell'd up, reinverting the glaſs, we found , that 
the admired warer reach'd ſeyen inches above the firſt mark, and lefc 
an inch and a half of the tem, before ir began to be wire-drawn, be- 
lides as. much of the flender part of the tem, as by gueſs amounted 
to a quarter of an inch more, ſo that it ſeem'd , that the Bubbles, 
Which made the water ſwell, and appear'd in the ice , amounted to an 
inch and three quarters of Air, which conſequently ſeem'd to be for 
the moſt parr generared by this operation, and ro ſeven inches either 
of a vacuum, or ſome ſubrile ſubſtance, which by irs having no ſpriv 
to refit the preſſure of the outward Air, appear'd nor to be Air : We coul 
not exaily meaſure the Quantity of water we had in all, and the proportt- 


Decemsb, 


whether 


(157, 203) 
whether time or Cold would make che admitted:water fhrink - Covhick mw 
did'nort find it to 46) the weather was to ſharp; that. beginning: (as we aq, 
cluded ) to freez the Water 'intheſter,' the increafing -ice'birit ourthy 
belly of the glaſs irito- many pieces. ] BHS 2D BOS SV 201 bs 


aAmther time, 


14. | A ſeal'd glaſs being broken under water , there was impell4 
into the Cylinder cen inches and alictle above a: half. And'the mak, 
it ſhould have riſen co, was eleven inches and a quarter above the-fu 
and loweſt mark, ] | re nears ol 


Another time, 


15. [ In the ſame Bolthead,, wherein the greateſt conden- on 
fation of the Air was tri'd, the water was by; the, Cold . Decemh, 
made to ſivell very near a foot above the mark it reſted 
at, when it. began to freez ; - then the glaſs being nip'd up, the con 
tain'd water was removed, and ſuffered leiſurely to- thaw, and upon.tht 
Diffolution of the ice, the water fell back to rhe former mark : lil: 
ly', the glaſs being inverted, the' Apex was broken off - under waz, 
and the water in the ftem was by the outward Air, preſſing upon the 
water in the Baſon, with ſome /mpetus and noiſe driven up into the 
Cavity of the glaſs ; and, the glaſs being ſeaſonably and warily remov 
from the Bafon , we found there had been impell'd up of the wat 
in the Baſon', a little more then eleven inches ,. ſo that there ſeeg'l 
ro be near 7 of an-inch ef: Air; generated or - ſeparated by the forme 
operation. | : £ of 


Amniher time. 


.- 16. [Ih the fame glafs we made the water to ſwell abour Detemb, 
ten. inches, and inverting the- ter, 'and- breaking the '/Neb!.. - rhe 17, 
tinder water, we foand: abour ten inches 'of 'warer' to have © © 
been a into the ftem'; ſo that in'this there feem'd' ho generation 
of Air. 22 | THREE, 7 

17, To all cheſe Experiments we ſhall ſubjoyp, in two words, thit 
25 in: water, ſo in ſome aqueous liquors we found, that the icy Bibs 
bles were not fill'd with Air (though we 'did*riot' think fit to rake tht 
pains ro meaſure their refpeRtive Expanſions by* being congeal'd: ) For 
In thit elſeirhete mention'd Experiment, where we- expos'd'Milk, wy 


(109, 110) 
and Rheniſh-wine to freez , when all thoſe liquors were riſen above 
cheir former marks, as is there related, our Notes inform us, that the 
Experiment was thus proſecuted, : | 
18, | Lcing ſeal'd up (the foregoing words mention'd the above-na- 
med expanded liquors) and ſuffer'd to thaw, the ſeveral liquors ſubtided 
to their firſt marks or thereabouts, and the glaſſes being inverted and 
| broken under Water , we were by an accident hindred from obſerving 
ell what we defir'd in that which had the Wine, though when it was 
ack, WW caken out of the freezing por, it had ice, but not much , ſvimming 
ful in ir. But into the glaſs that had the Milk, rhe Water Was manifelt.- 
ly impell'd by the outward Air, and fo it Was into the glaſs that had 
the Urine, which being remov'd from the Baſon, and reinverted, ap- 
pear'd to have as much new liquor in its tem, as amounted by oueſs 
to five or (ix inches, ] 
In 19, To which Experiment we may add, that another time a ſeal'd 
wm, olaſs of partly frozen Glaret-wine being broken under water, . the wa«= 
rer vas impell'd up between half an inch , and an inch above the mark, 
con- BW beyond which it would nor have aſcended , ifthe bubbles had been full 
the WY of true and permanent Air, 
phil 20, If it be ſaid, that though I have delivered too many Particulars 
ares, WH abour ſo empty and ſlight a Theme as Bubbles, 1 have this to an- 
to: WY ſer, that polibly all rheſe Experiments have rather ſhew'd us, what 
wil it is not that fills them, than what it is, ſo that more then all theſe 
ove i Experiments appearing requiſite to- clear up the Difficulties about them, 
att BF 1 ſhall not think 1 have alcogether miſ-ſpent my time, eſpecially if 
a'l WW {© many paſt Experiments, both new , and nor altogether imperrinent, 
me: WW by their nor having raughr us enough about ſo deſpicable a ſubje& as 
a Bubble, ſhall, as they juſtly may, teach us Humility, 
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Experiments about the Meaſure of the Expanſion and the 
- ContraGiion of *Liquors by Cold, 


1.PO the Experiments (mention'd in the Seventh and Ninth Titles) 

Which ſhew, that water has an Expanſion, it will be proper to ſub- 
joyn ſome of thoſe, whereby we endeavoured to meaſure tha Expanſion. 
| And here we ſhall not content our ſelves to ſay, that whereas the Authors, 
we had formerly. occalion to point at, take notice of rheir having railed Water . 
in a Bolrhead half an inch or an inch by freezing, we have made it aſcend a 
foot and a halfand more ; This, 1 ſay, we ſhall paſs by, becauſe that though 
by ſuch Experiments we have very clearly and undeffiably manifeſted the 
Expanſion of the water, yet unleſs rhe Capacity of the veſſel be known, they 
will fignifie bur litcle rowvards the decermining the Quantity of that Expanſi. / 
on,which yer 1s the thing we are now enquiring after,wherefore we ſhall add, 
that we employ'd two differing ways to meaſure this Expanſion. 

2, The one was, by putting in, by weight, ſuch a number of ounces of 
water, into a Bolthead, till the water was riſen a pretty way inthe long ſtem - 
wherewirth it was filled, chen marking on the ourfide, ro what height every 
freſhly added ounce of water reach'd in the ſtem, we afterwards poured out 
a convenient Quzmity of the liquor (yer-leaving enough to-fill the whole 
cavity of the ſpherical or obtuſe end of the veſſel, and of the lower part of the 
flem) then leiſurely freezing this remaining water from the bottom upwards, ' 
we obſerved, that when it was frozen, the ice that was made of $2. parts of - 
water, filled, as one of our Notes inform vs, the ſpace of 91. and (if Imt- * 
ſake not the CharaRer) an eight, ſo that by this troubleſome way of Ex, - 
amunation,ive found char rhe water by che Expanſion, ir received from Cold, 
= made to, poſſeſs abour a ninth. part more ſpace: than ic did before conge- 
ation. 

3» [In another of our notes, we find as follows, 55. parts' of water © 
exrended themſelves by freezing into fixty and a half, about fix of thoſe 
p?rrs remaining unfrozen, ſo thar in this Experimenr the waters Expanſion 
was not much (though ſomewhat) differing from whar it was in that laſt 
mention'd, | | l. + Rs 
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( 114.) | 
4. The other way we made uſe of ro meaſure the Dimenſions, that was. 
ter gains by freezing, was to takea Cylindrical pipe of glaſs ſeal'd at onie- 
end, and left open at the other; at which we fill/d it with water to a certain+ 
height, that we took notice. of bya mark appli'd to the outſide, and then 
keeping ir inan erected poſture, and freezing it from the botrom upwards, we-- 
found, thar it had acquir'd by a tenth part or thereabours, greater Dimenli. 
ons in the: form of ice,. thar-it pofſefled in the form of water. But rhe ni" 
ture of the particular parcel of liquor expoſed to rhe Cold (for it is not ne- 
ceſſary thar all waters ſhould be equally diſpos'd to be expanded by freezing ) 
and ſome other circumſtances, nor now to be diſcourſed of, may well beger 
ſome little variety in the ſucceſs of this ſort of crials. For in-one that we made 
carefully,we found the Expaniion ſomeyhar grexter,than that laſt mentioned, 
. as may appear by the following Note, which compar'd with what was lately 
delivered, ofthe trials we made by weight of the water's Expanſion, may in- 
vite us co think, that we cannor much err by eſtimating in general, thar the 
room tbar. Ice takes-up more than water, amounts co abour a ninth-patt of the - 
ſpace poſleſled by rhe.ſame water, before it was turnedinto Ice, The note. 
we were ſpeaking of, 1s this. : 
5» { Ina more than ordinarily even Cylindricat glaſs, we expoſed ſome” 
water to freez, to meaſure its Intumeſcence, - and found that ir expanded its 
ſelf ro about an __ part, or at leaſt a ninth upon glaciarton ; this we - 
eri'd twice, and thought thar' the Intumeſcence might have been'more con- 
: ="; bur. that in a Cylinder the freezing did not {eem'to ſucceed fo | 
well. 7 
But here we muſt reſolve a difficulty, which though ordinary Readers may : 
take no norice off, yer may breed a ſcruple inthe.minds of thoſe that are ac- 
quainted with Hydreſtaticks. For to ſuch Readers this Account of ours may 
ſeem to be contrary ro the Experience of Navigators into cold Climates,who - 
rell us: (as-we ſhall have occafion to take notice in due place) of vaſt pieces 
of Ice, as bigh, notonly as the: Poops' of their Ships, bur as rhe Mafts of 
them ; and yer the Depth of theſe tupendious pieces of Ice, ſeems not ar all 
Anſwerable to what it may be ſuppos*d'to be, incaſe we: cempare together 
the ERimate above deliver'd of the Expanſion of water, and'that orand 'Hy* 
draſiatical Theorem demonKrared by Archimedes and Stevimu,- T hat” floating © 
Bodies will ſo far,. and but ſo far, ſink, in the Liquor that ſupports them, till the 
7mmer{ed part of the Body be equalto a Bulk of water, weighing . as much as.the 
whole Body, For Captain James in his often cired Voyage, makes mention 
- great pieces of Ice, that were tyvice as high as the Top-maſt-head of his 
SIP. | 
6, And the Hollanders in their famous Voyageto Nova Zembla, ' menti- 
On. 


| (gs) | 
. ox-00e fupendious Hill of Tce, which I therefore take notice of hete, 'n6t 
- only becauſe it hs been thought the greateſt that men have mer with, but 
becauſe chey deliver its Dimenſions, not as Captain James and Navigators 


arewont to do, by compariſon with rhe unknown heighrs of ſome- of rhe' 
Maſts of their Ships, bur by certain and dererminate Meaſures, which iri the' 


Icy Ifland, we are ſpeaking of, were ſo divided by the ſurface of the water, 


thar there was 16. fathom extant above ir, though there were bur 36. be-' 


.neath it, which though a-valt depth in ir ſelf; -yer does bur little exceed dou- _ 


ble the height, 


And the Daviſp Navigator Tavus Munckins, employ'd by his 
King co bring him an Account of Greenlayd, mentions ſome 
| -floaring pieces of Ice,thar he met wich and obſerv'd in that Sea, Chap. 6. 
which though but ſomewhat above 4o. fathom under warer, . 
were extant 20. farhom, that is (near half as much) above water, where- 
2s it ſeems, that according to our above mention'd Computation ' of ' the Ex. - 
& panſion of water, the part under the water 0 


deep, as that above the water is high. 
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7. To clear this difficulty, I ſhall repreſent theſe three particulars. 
Firft, that in our Compurarion the Ice char (inks ſo deep, is ſuppos'd to 
float in freſh water, whereas in che Obſervations of the above nam'd Navi- 
ators, thoſe vatt pieces of Ice floated on the Sea-water, which by reaſon of 
1s ſaltneſs, being heavier than freſh-water, Ice will not fink ſo: deep into 


that, asinto.this, And thar ſalt may hugely increaſe the weight ' of the wa- 


uſt. 


ughr to be eight or nine times 2s 


mm 


rec, wherein it is difſolv'd, may be clearly-garher'd from che ponderouſneſs * 
| -of common Brine, and from the praGtiſe of ſeveral forts of Tradeſmen, who ' 
ro examine the ſtrength of their Lixiviams,and other Saline Liquors are wont '' 
totry, whether they will keep an Egg floating, which'we know common Was ' 
ter Will not do. And 1 have alſo by the Reſolution of ſome Metalline Bodies !: 
| In fir Menſtrunms made Liquors, that are:yer much more ponderous, than is * 


ſuſficient for the ſupport of Eggs, 


But yer we muſt be ſo cindid, as to take notice of what fome Modem - 


Geographers deliver with probabilicy enough, namely, Thar nearer rhe poles 
the Seas are not. wont tobe ſoſalr, as in the temperate and the Torrid-Zores, ., 
and thoſe. Northern being not ſo ſalt as our Seas, there is the teſs to be allon'd 
for the difference in gravity(and conſequently in the power to keep Ice £ 


finking) betwixr thoſe Seas and ours. 


6, But ſecondly, this leſſer ſaltneſs of the water in the Northern Seas, 
May, as tour caſe, be recompenc'd. by the greater coldneſsvf it, For 
though, as we have. formerly obſerved, rhe Condenfſation:of+freſh waters 


elected here by adegree of Cold capable t 


o Make it begin to freez, 1s not ſo 
P 2 


great 


* 


( 116 ) | 
great 28 moſt Men would imagine ; yer belides that, I have often taken plex. 
ure to inake the ſame Body to fink or aſcend in the ſame warer, by a much 
leſs vatiation of Cold thin that we have been mentioning ; it 1s to be conſi- 
der'd, . that the degree of Cold, to which water was brought in the Experi.” 
menr.deliver'd in the fourth Section, to which we are now looking back,was 
bur ſuch a degree as would make freſh water begin to freez ; whereas the ſal | 
2a-Water, being indiſpos'd ro cengelation, may by ſo vekement a Cold xx” 
. Teigns in the Winter ſeaſon in thoſe gelid C limates, be far more incenſly re-' 
frigerated, and thereby more condens'd than common wacter is here, by ſuch 
a meaſure of Cold, as may begin to freez ſmall portions of it, Bur though, . 
what we have hitherto repreſented, may well be look'd upon as not incon-. 
fiderable tothe purpoſe for which ir has been alledg'd, yertche main thing, | 
that 1s to remove the ſcruple ſuggeſted by the height of Icy hills above the 
Water, 1s, | 
9, Thirdly, that ſuch Hills of Ice are not robe look'd upon as intire and_ 
falid ones, but as vaſt piles or lumps, and maſſes of Ice, caſually and rudely 
heap'd up and cemented by the exceſſive Cold, freezing them rogether- by 
the intervention of the water that waſhes them, which piles of many pieces 
of Ice are not made wichour great Cavities intercepted, and filled only with 
Air,: berween:the more ſolid Cakes or Lumps ; ſo that the weighr of theſe 
ſtupendious pieces of Ice, is nor to be eſtimated by the bigneſs they appear 
of at a dittance from rhe: ye, but conſidering how much Air there is intet- 
cepted berween the Icy Bodies, of which they are compiled, rhere may be 
a hollow ſiruQure of Ice reaching high into the Air, and yet the whole Ap- 
gregate, or Icy pile, will preſs the ſubjacent water on which 1t leanes, no 
more than would as much water , as were equal in Bulk only to the immers'd 
parts ; as we {ee in Barges loaden with Eoards, which though pil'd up toa 
oreat heighr above the water, make nor the veflel to ſink more than a Lading 
that would make a far leſs ſheiv, and oftentimes be all contain'd wichin the 
Cavity of the veſſel, proviced it be more ponderous 3» ſpecre, Fur ro entet 
into anyfurcher C onfideration of theſe-Hydroftatical matrers, would be 1m- 
ki  - Properin this place, eſpectally fince we have * elſewhere trex- 
Pl deve ay red of them. . And that theſe floating Hills and Iſlands of Ice, 
tidoxes, Are not intire and ſolid pieces of ir, we ſhall otherwhere have 
| | occaſion to ſhewv out of Navigators,and even in the Obſervation, 
' we have mentioned out of Jauws Hnnch,rhe I earned Relator of 
B& nive ca.. 36 Bartholinus, takes notice, thar thoſe vaſt pieces of Ice (we 
pioſa alaciars - Dave been mentioning) that reach'd 20. farhom above wWatTr, 
ceprafia, © Were compiled of ftore of Snow frozen together, 


_. Theſe 


- 


BA Q_OTS AO 


Uyg 


& 
[ 


fa 


" *% 


he 20 7 -:£:389:3 | | 
10. Theſe Confiderations- may ſerve to render ſome Account of thoſe 
fupendioully rall perces of Ice, whoſe cxtant'patr bears ſo grear a' proporti-, 
gn £0 the immerted part, when the whole maſs does really' fAoar.,  Bucl. 
confeſs I doubt, that nor only in che Examples ve have alledg'd, bur in... 
cher eminent-ones of mountains'of Ice, 1f 1 may ſo call chem, there may be . 
2 miſtake;and that the height of them above rhe water, would b2 far leſs and 
the depth under water far greater,if che Ice had water enough to {\vim freely. 
For Sea-men by reafon of the difficulty;-are not wonr ro meafure the height _ 
of thoſe peices thar floar ar liberty in the S2a. And as for thoſe rhar are ,0n | 
ground: as their heights lye far more convenient to be meaſured, (6 the , 
meaſurers nxt knowing ho v long they may have been on ground, for ought. 
Lkonov, much of that admir'd heighe, may'be attibuted to' the Snows , that 

from rime to time {all very plencifully in thoſe frozen” Regions, and ace... 
compaged together, either by the Sun, -whoſe Beams fometimes begin ta , 
thav.ir, and ſomecimies by the warer'of the waves' that bear ogainft the' Ice, 
and being congeal'd with the Snow, does as it were cement the parts of it to- 
oether, and ſometimes by both of rheſe cauſes, ' So in the inflance alledg'd. 


out of Captain Fames, pag. 14. of peicesof Ice that were rice as high as _ 


his Topmaſi-head ; it 15 faic alſo;: that they-were on ground in 4o. fathom, .. 
And in the other Example mention'd 'our'of Barcholizws, though rhere'be go. . 
fachom atrributed ro [the immerſed partof the/Ice; 'yer that meaſure is nor. . 
excluſive of a greater, for it is ſaid, that the Ice reach'd doivnivards above 40. 


| Fathom; and how muich downwards, and whether as far as 'the ground,' we - 


are left at liberty to gueſs. * And in thar tupendious peice of Ice recorded in 
the Nova Zembla voyage, to havebeen in all 52. farhom ,' that is, 3ag. and 
twelve foot deep, though ir be granced whar they afhicm, rhat it was 16. fae, 
thom above the water, which is almoſt a third parr of rhe whole” depth 3 
ye I obſerve, thac of this Icy: mountain ir is ſaid, that 1s /ay faſt on the 


ground, $0 that as on the one fide ir ſeems probable, that the upper part of 


Iſlands of Ice may b2 increas'd by Snow ; and as I remember, that in thac - 
famouſly inquiſitive Navigator Mr. Hudſons voyage for the diſcovery of the _ 
Norch-welt paſſage, *ris relared, that his company was * ſo well | 
acquainted with the Ice, that when Night, or foggy or foul weather _ * Mr. Hud- 
took them, they would ſeek, out the Broadeſt Iſlands of Ice, and = - | 
there come to Anchor, and run and ſport, and fill water that ſtood  ',,,y of - - 
on the Ice In ponds very freſh and good. So on the other fade We North -- weſt 
kno.v not, how much lower the Dutch-mens Ice and Captain Paſſage, writ= 
James's would have reach'd into the Sea,in cafe rhe ground they *** ox” ly by 
reſted on, had nor hindred them. For though one might proba. - x —_ 
bly chink, tha theſe are the greateſt deprhs chat apy hills of __ 
| ce 
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Ke have been obſerv'd to attain, (that mentien'd by the Hollauders reaching 
36. fathom. beneath rhe water, and that mention'd by Captain James,”n 
leſs than 4o. fathom ) yet 1 find in. Mr. Hudſons Voyage, that the Eng. 
liſh inthe Bay, that bears his Name, mecwith more than one or two Iſlin 
, of Ice, of a fargreater depth-under water, [/For among other things, the RY#y 
tor has this memorable paſſage ; 1» this Bay, where we were thuw troublil 
with Ice , -we ſaw wany of thoſe mountains of Ice a ground , 1» ſix or ſevenſcor 
: fathom water, And if the Sea had been deep enough, even theſe Rupendi.' 
. ous moles of Tce would probably have ſunk much; lower , and ſo have leſſen. 
ed the heights of the mountains. , - + + | ; 
' It, -I know thar delivering the meaſure of the Expanſion of water alone, 
I have not ſaid all char may be ſaid abour rhe Expanſion vf Liquors : but be» 
cauſe , as it has nor yet appeared to me ,: that any. Liquor is expanded by 
Cold, unleſs by aRual freezing ; I doubted , whether Aqueous Liquors, 
. 85 ,Wine, Milk, Urine, :&F. were otherwiſe expanded by congelation, 
than upon the. Account of the water-or phlegmarick'(and, in a iri& ſence, 
Coygealable,) patt contain'd in them. z -and whether it were worth while, for 
a man in haſte, to examine , their particular Expanſions, Nocwith{tand.' 
ing which, -I would nor diſcourage any from trying, wherher or' no by the 
differing Dilatations of Aqueous Liquors, ' ſome of them of the ſame, and 
ſofne of them of differing kinds, we may be affifted to make any eſtimate &' 
the differing proportions they contain, of Phlegm, and ef more ſpirituoug' 
or uſeful Ingredients, ©. - : | BY Ve Os 
22. After what has been hicherto delivered concerning the Expanſion of 
Liquors by Cold, ic may be expe&ed we ſhould ſay ſomething of the meaſure * 
of theit Contrattion by the ſame Quality, | But as for waref,- which is the ' 


principal 'Liquor, whoſe Dimenſions are to be confider'd, 'I have formerly ' 
declar'd, thar I, could ſeldom or. never find-its conrration (in the 'Winter” 
ſeaſon when T cried it) to be ar all confiderable. And 1 ſhall now add, that” 


having for greater certainty, procur'd the Experiment to be made by ano. 


theralſo, in a Bolthead, the Account I received of ir, was, that he could. 


ſcarce diſcern the water in the fiem to fall beneath irs Ration, (mark'd ar the. 


upper parroſ the pipe,) when the water in the Ball was'ſo far infrigidated as © 
to begin.to freez, Though I will rot deny," that in warmer Climartes, as ' 


Italy, vr Spain,: the contraction of the water a little 'before glaciation be. ' 
oins, may be ſomewhat conliderable, eſpecially if rhe Experiment be made 
.1n Summer, or in caſe (cither there-or here ) the water expos'd to freez be 
put into a veſſel.very advantagiouſly. ſhap'd, or brought out of ſome warm 


.Chamber or other place, where-the - heat of the 'A1r, thar ſurronnded it, 


had-rarifi'id it. Burt to examine the + meaſures of Contraion 1n _ 


" & th w 
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terat Liquors, and with the nice Obſervations, thar ſuch. a work, to be 
accurately proſecuted, would require, would have taken up much more of. 
my time than [ was willing to imploy about a work which] look'd riot on &8” 
important enough to deſerve it. And therefore F ſhall here add nothing to 
what Thave ſaid under the Ticle of the Degrees of (old, touching the . con- 
traAion of ſpirit of Wine, and of.oyl of Turpenrine, by the differing de- 
tees of that Quality. And as for the condenſation of Air, rhe vaſteſt 
Rui we deal with,” I did indeed think fir ro meaſure how jg, 55 
much Cold condenſes ir, Bur the account of that Experiment about theTem 
will be more opportunely deliver'd.in, * one of the following perature of the 
Diſcoutſes. | ' Ak 


| —— 


Title X I- 


Experiments tonching the Expanſive Force of Freezing 
Water. 


1; 'FAving ſhewn that there is an Expanſion made of water,' and Aque- 
LL” ous Bodies, by-Congelarion, ler us now examine how ftrong this 
Expanſion is,. and the rather becauſe no body has yer, that we know of,made * 
any particular trials on purpoſe to make diſcoveries in this marter, ſo thar' 

alchough ſome unhappy Accidents have kept our Experiments from being as 
accurate as. we deſigned, ( and as, God affiſting, we may hereafter make 
them) yer at leaſt we ſhall ſhew this Expanſion to be more forcible, than has 
hitherto been commonly taken notice of, and affitt men to make'a ſomewhat 
leſs uncertain Eſtimare of the force of ir, than they ſeem to have yer endea* 
'oured to enable themſelves to make. | ; 

2. And 1. we ſhall mention ſome Experiments, that do in general ſhew, 
tharthe Expanſion of freezing water is confiderably firong, © | 

We took a new Pewrter-bottle, capable to contain, as. we gueſs'd ' about =. 
aa pint of water, and having fit'd ir cop full with rhar Liquor, we ſcru'd 
dn the topple, and expoſed it duting a very.froſty night, to the cold Air, 
dd the next morning the water appeated'ro have burſt the Bottle, though irs 
natter were metalline, and though purpoſely for this trial we had choſen 1t 
Jute new, the crack appeared tobe in the very ſubſtance of rhe Peter. 
This Experiment we repeated ; and 'twas one of choſe dotcles fill'd with = | 

| that : 
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©2.-44Y 
NY 


( 120 ) h | 
Chat had crack'd ir, which a Noble Virtuoſo Would needs make me (nl 
ſhould elſe have ſcrupled to amuſe, with ſuch a Trifle, *ſo-grear a Monarchy 
and ſo ereat a Virtwoſo) bring to his Majeſty, to ſatisfie him, by the wide. 
neſs of the crack, and the Protuberance of the Ice, that ſhewed. ic ſelf ini, 
that the water had been really. expanded by Congelation, 

' 3- We alſo tried, whether or, no .2 much ſmaller Quantity of wag, 
would not if frozen, have the like EffeR, : and. accordingly, filling with, 
about an ounce of water a ſcru'd Pewter Box (ſuch as many uſe to key 
Treacle and Salves in) quite new, and of a conſiderable thickneſs, me 
_ that. upon the freezing of the included water, the yeſſel was very mud 

rſt. RS 

© Afterwatds filling a Quart Bottle (if I maſtake not the capacity) with i 
congealable liquor, and tying down the Cork very hard Witn firong Pack. 
thread, we found that the froft made the liquor force our the topple in ſpite 
of all the care we had taken to keep it don, ' 

Bur afterwards we ſo well faſtned a Corkto the neck of a quart bottle of 
Glaſs, that it was eaſier for the eongealing liquor to break che veſſel, tha 
to thruſt out the Ropple, and having for a great many hours expos'd this to 
an exceeding ſhary Air,,. ve foutid at4erigeh the bortle burſt, although ir wer 
ſorhick and {frong, that we were invited to meaſtire the breadth of the ſides, 
and found that the thinneſt place, where it was broken by the Ice, was ;3« 
an inch, and the thickelt 3 chat is eiwice as much ; we also by the help ofthe 
froft broke an earthen boxcle of Rirong Flanders meral, of which the thine 
Park chat was broken, -was. equal by. meaſure, ro.che thinneſt part of the 
other. Es LS $f Jad 

4+ But the above mention'd Inſtances ſerving only to declare. in. gener, | 
that the Expanſion of water by Cold is very forcible, I thought fir to @- 
remprt the reducing of the Matter ſomewhat nearer an Eſtimate .leſs remote 
from: being determinate, and hecauſe the water expos'd to cqngelation, my 
be probably Typpoſed.co be Homogeneous, .we judg'd,that the quantity of it, 
may. very much vary its degree.of Force, and becauſe ſome may ſuſpeR, tha 
the Figure atſo may not be incon(iderable in this matcer, we though fic to 
make our Trials in a Braſs veſſel, whoſe Cavity was Cylindrical, and hid 
ro make it ronger, had an orifice bur, atone of irs ends.: and whoſe thide 
neſs, was ſuch, rhar ye-bad reaſan tq expe&,thar whileſt che rop remained # 
vered,. bur with a reaſonable weight, the;ingluded water would find ic more 
cake £0 lift up that weighr,-than break the ſides, / To this Cylinder we firtel 

a cover of che ſame meral that was flat,, and went alittle way inco the Cav 

ty, leaning alſo upon the edges of che ſides for the more cloſer Ropping & 

the orifice ; the-cavit; gfrhis Cylinder, was.in length about five inches,,.at 
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the cover and | 
'we could diſcern) a ſmall Barley-corns breadth, bur the thickneſs of the braſs 
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in breadth abouran inch 8 three quarcers. This Cylinder being £11'd top full 
"with water, and the cover being carefully put on, was faſtned into an Iron 
Frame, that held it exeRed, and alloived us to place an iron weight,amount- 
Ing to 56. pound, or half a hundred of common Engliſh weight, which cir- 
"cumſtance I mention (becauſe the common hundred that our Cartiers, Fe. 
'uſe, exceeds five ſcore by ewelve,) Bur this veſſel being expoſed in a froſty 
'"pighr, tothe cold Air, the contatn'd water did not the next morning appear 
"tobe frozen, and the trial was another time that way repeated with no better 
ſucceſs, as if eicher the thickneſs or.clearneſs of the meral had broken the 
violence of the external Airs frigefa&ive Pover, or the weight that oppreſled 


the Cover had hindered that Expanſien.&f the water, which is wont to ac- 


company irs Glaciation, 


Wherefore we thought it requifre to apply tothe outſide of the Veſlel a 
mixture of Salt, with Ice or Snow, as thar which we had obſerved to intro- 


duce a higher degree of Cold than the Air alonegeven in very Froſty nights; 
and chough this way it ſelf, the glaciation proceeded very ſlowly, and ſome- 
rimes ſcarce ar all, yer at length we found, har the water was by this means 
'brought ſo far to freez, that on the Morrow the Ice had on one fide ſiyelled 
'above the top of the Cylinder, -and by lifring the cover on that fide, had 
thrown down the incumbenc weight ; bur in this trial the cover having been 
uniformly, or every where lifred up above the upper orifice of the Cylinder, 


we repeated the Experiment divers times,as we could get opportunity, ſome- 


rimes with ſucceſs,and ſometimes wichour it;and of one of the chief of ourEx- 
"periments of this ſorry we find the following account among our ColleGtions, 
_ *$. | The hotlow braſs weight, being about one Inch and three quarters in 
Diameter, and cheb5aſs cover put on, was loaded with a weight of 56.pound 


upon the cover, and expos'd to an exceſſively ſharp night, the next morning 
che weight were found viſibly lifred up,though nor above (thar 


cover Was not here eſtimated, which was much leſs than half an Inch, which 
according to former obſervations, one might expe& to ſee the Ice aſcend. 


' But that which we took particular notice of, was, that the incloſed Cylinder 
\ of Ice, being by a pu thaw of the ſuperficial parts taken our, appear'd ſo 


full of bubbles, as to be thereby made opacous : Alſo when in the morning the 


' Cylinder was brought into my Chamber, before the fire was made, the 56. 


I, 


wound weight being newly rakenoff, ar a little hole, that ſeemed to be be. 


ween the edge of the Braſs and Ice, there came out a great many drops of 
\yarer, dilated into numerous bubbles, and reduced intoa kind of froth, as 
Ifupon the removal of the oppreſſing weight the bubbles of the water had 
$0t liberty to expand themſelves, bur oY but a little while, ] 


6, After 


\ 
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6. Afcet this, the difficulty we have"often mer with in the lacing 
great w2ights conveniently upon the cover of a Cylinder, and the Expo 

ation we had to fmnd the Quantity of the water , we made ufe of, capable 
upch irs Congelation, to lift up a much 'gtearer weight, invited us to make 
trial of irs Expanſive force, by ſomewhat 2 ditfering ay, which was, to fit 4 
woodden plug to the Cavity of the Cylinder (after we had ſuffered ir tofok 
alconvenient time in water, thar , fvelling as much as it would before, i 
might be made to ſivell no more by theater, which would lie contiguay 
to it in the Veſſel) and then to drive ic forcibly in, cill by conſiderable 
weighrs appended to the extant partVfthe plug, when the Cylinder was ine 
verred, we could not draw it out Srh& fuccefs of one of theſe Trials is this 
fer down in our ColleRions. 4g 


t36, ? 


8. Thus weſee, that the expanſive endeavour of the warer forced a reſiſt. 
ance, at leaſt equal to thar which would havEbeth made by a weight of 7 
0 


-pound; and probably, as che Note inrimares, would have 1 ql able t 


more,if we had had convenienc weights and Inftruments)'wherewich to have 
meaſur'd the ſtrength of rhe waters endeavour outwards, 'which ſome ſubſe. 
quent Trials,made us think very con{:derable,though'nor finding their Events 
ſet down inour Notes, we think ut fic ar preſent to leave them unmentioned, 
+ But ohne thing there is in theſe rials, char 1 chink- not unwot- 
thy a ' Philoſcphers notice , and his confidering , namely , that 'this e- 
deavour of '' the water to expand tr (elf, is thus vigorous, though 
the uttermoſt rerm ro which it would expand it ſelf, in caſe ic were 
not at all reſiſted, would be bur roabour a'tinth , or ar moſt an eight part of 


the ſpace it poſſelt before ir began to freez ; 'whereas Air my. 


* New Exp. by Heat (which * yet we have elſwhere ſhewn, will nor reduce 


-Phyſsco-met2. 1x toany thing near its utmoſt expanſion) be brought to poſſes 


Exper. be (though not to fill) according to the diligent F Herſenum's ob- 
3 See the fore. ſervation, ſeventy times, the Dimenſions it had before Rarefi- 
cited places tion, and conſequently the Air expanded by hear, does by its 

endeavours, tend to. acquire above 60, times the ſpace thar the 
water 


C23 |) ; 
micer-does, When expanded by 'fo high a degree of Cold; a5 is capable to 
qure it all into Ice; not to mention that the expanſion to which the Air tends 
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: n the. Account of irs own: ſpring is, ('as we ſhew in-anos 

k WY th * place) many rimes greater thanthat towhich Aerſenine * 4,4 49pen 

could bring it upon the-bare Accountof Hear, © |: divto the © 

7 "et | Rib  Phyſico-mechanical Experiments. 

i 9. There remains yer one way, whereby we hop'd, tho ugh not to mea- 
uw | fore che Expanſive force of freezing water, yet ro manifet ir to be prodigi- 
ts ouſly great, or in cafe we fail'd of this aim, ro produce ar leaſt ſome other 
ne. (E 7heromend relating ro Cold, rhat-would not be inconſiderable. And though 
us our endeavours ſucceeded nor,” 'yet becauſe a happier opportunity miay bring 
» W chemcobe one way or other ſuccesful, we ſhall annex, Thar we caus'd to be 
& | made, an 1lron Ball of between two and three inches Diameter, which Ball 
r. © was olid, fave that in the midit there was a fmal Cavity left ro place a little 
id © water in, togerher-with'a female ſcrew, as they call ir, reiching from rhe 
Fo vurward ſurface of that internal cavity'z and to this was applied a tfirong Iron 
h, | Rerew, fo fitred to the internal cavity of the other Screw, as'ts fill irwith as 
mn; © much exaQneſs as could be 'obratnied. And this ſcrew was made to gO fo 
an hard, thar ir required to be ſcrew'd in by the help of a Vice, thar it might 
1 © norbe forc'd our, withour breaking the Tron it ſelf. Our deſign in 1m- 


ploying this Inſtrument was,” that having well fill'd the internal cavity with 
6. 8 water;and forc'd in the ſcrew as far as it could be made togo, the Infirument 
4, & thus charged witch water, might be expoſed to the higheſt degree of Cold we 
FA | rouldproduce. For having thus ordered the matter, we thought we might 
ve (| expe, either that the water how much ſoever we heightned and lengthned 
ſe. & the Cold, woiild not freez at all, being hindred from the Expanſion belong- 
in; © ivgtolce in compariſor'of water z ' or, if it did freex, that one of theſe rwo 
d, WW things world” happen; exrhey that the expanſive force of that lircle water, 
jt 8 would by forcing ſuch an 'Tron” Infirument, manifeR irs: ſtrenerh to be fu» 
4 [8 pendious, or, by not breaking it, preſent us with'Ice without Bubbles, or at 
oh 8 leaſt nor rarer and lighter, chan rhe water it was made of z bur for wane 
re 8 of a ſufficient Cold our defigns ſucceeded nor, fo as to ſatisfie us, though we 
of MW morethan once artempted ir. For the great thickneſs of the Iron. being con» 
9.88 fder'd, we were not fure that the warers 'not freezing , might not proceed 
ce | father from the thickneſs and compaRneſs of the meral, than from its refiſt= 
fs © ance tothe expanſion of water. * And therefore we muſt ſuſpend the infeten« 
b- WB <<, this Experiment may afford us , rill we have opportuniry to make erial 
fx W& it, with a Cold not only very intenſe, bur durable enaugh, the want of 
is WW hich laſt circumſtance keeps us from daring ro build any chipg 0n'0ur 'Expe- 


rimenc,  - | 
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10. And here wemiay take notice, that it may be an inquiry, more wy; 
thy a Philoſopher, than ealie for him, whence this prodigious torce, we bay 
obſerved in water, expanded by glaciation,; ſhould proceed. For if Cold 
be bur, as the Cartefians would have,a privation of Heat,though by the receh 
of that Echereal ſubtance, which agitated rhe little Eel-like - pairicles of thy 
water, and thereby made them compoſe a fluid body, it may eafily enough 
be conceiy'd, that they ſhould remain rigid in the Poſtures wherein the 
Erhereal ſubſtance quicred them, and thereby compoſe an unftuid Body 
like Ice : yer how theſe little Eels ſhould by thar receſs acquire as ſirong x 
- endeavour outwards, as. if they were ſo many little ſp:ings , and expand 
themſelves too with ſo ſtupendious a force, is that which does nor ſo readily 
appear. And on the other fide in the Epicarear way of explicating Cold, 
though the Phenomenon feems ſomewhar leſs diflicuir ; yer it 1s not arall 
eafie to be ſalv'd : For though,granting the Ingreſs of {warms of Cold Ca. 
puſcles, the Body of water may be. ſuppos'd to be thereby much ſwell'd a 
expanded, yer belides that theſe Corpuſcles, fiealing Inſenſibly into the I 
quors they inſinuate themſelves into, without any ſhew of boitierouſneſs & 
violence, 'tis not ſo eafie to. conceive how they ſhould diſplay ſo range} 
force againſt the ſides of thoſe lirong veſſels that they break,when they may x 
freely permear or enter them : beſides this, I ſay, we obſerve that in Qyl, 
which requires. far greater-degree of Cold tobe congeal'd to a good degree 
of hardneſs, the ſwarms of frigorifick Atoms that invade. it, are fo far from 
making it rake up more room than before,thar they reduce it into leſs, as may 
appear by choſe former Experiments which manifelted,char Cold does not & 
pand, either Oyl or uncongealable Liquors, but condenſe chem. 

11. After what I have thus largely detivered, concerning the expanſive 
endeavour of freezing water, I hope I maybe allow'd to leave to others(if 
they ſhall chink ic worth che labour) che proſecurion.,of the like:Experiment 
upon Wine, Milk, Urine, and other Liquors abounding. with.. Aqueous pars, 
concerning which we ſhall only in general remind choſe that may have. for- 
gotten it, That by ſome of our Experiments it appears, that ſuch Aqueny 
Liquors are expanded by congelation, and,that their endeavour outward , is 
conſiderably. forcible , feems more than likely from what we formerly noted 
out of the Dutch Voyage ro Nowa Fo ga ha 'is related,thar by the ev 
tream Told, both ſome of their qther Barrels, and ſome of thoſe that were 
| hooped with Iron, were , as they ſpeak, frozex n peices, that is, according 
; roour CenjeRure, burſt together, with the Hoops, whether of Wood or 1- | 
ron,by the expanſive force of the impriſon'd Liquors brought to freez, 

12. To which I ſhall add, chat when I asked an Ingenious perſon , whe« 
gher in Ria, where he liv'da good while, Beer and Wine did on "_ 
_— » rought 
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brought fo concelation, break the Veſſels they were frozen in; He Anſwers 
ed, tb he had :10t of ſerved Woodden Veſſels ro have been broken by thew, (per- 
haps becauſe of their yielding) bur G laſs and Srone Bottles often, 


—y 


* Tirzs XII. 
Experiments touching a New way of eflimating the 


| .' Expanſuve force of Congelation , and of bighly cont 
preſſing Air without Engines. | 


; Her ts yet another way, that 1 bethought my ſelf of, at once to 

| meaſure the force wherewith freezing water expands it ſelf, and to 
reduce the Air to. a greater degree of condenſation, than T have as yer 
found it brought to by any unqueſttonable way of compreſling it : Bur where- 
| as by this merhod to determine exaRly the Expan{ve force of the water , it 
| were requiſire not only to know the quantity of rhe Water, and that of the 
Air expoſed to-the Cold, bur co make the Experimenc in: Veſſels convenient- 
| => ogy meaſure. the Dilatation..of the one , and the Compreſſion of 

othey', our Experiments being made in a place where we were not 
rovided of ſuch Glafles, we were not able to make our trials fo inftrugive 
and ſatisfaRory , as elſe we might have done ; nevertheleſs we ſhall nor 
| fcruple ro ſubjoyn thoſe of thein, thac we find noted down among our Col. 
kRions, allowing our ſelves to hope, that will not be unacceptable or ap- 
pear impertinent, , not only upon the account of their novelty , bur for two 
ether reaſons. | 

2, The firſt, becauſe though they do not accurately define the Expanſive 
force of freezing Water , yer they manifeſt, that 1t is wonderfully great, 
| betterperhaps than-any*Exveriment thac has been hitherro praiſed (nor, to 

fay, thought of) as may appear by comparing what we have delivered in a- 
nother Treatiſe , of che great force requiſite to compreſs Air conſiderably, 
eo oreat compreſſion of Air , that has already bcen this way ef- 

ed. 

3. The ſecond, becauſe this new way affords us one of condenſing the Aic 
much farther than hicherto it has, by any method I have hea:d of, been uy- 
queſtionibly reduced, I ſay, #nqueftionably, becauſe though the diligenc 


OMerſernrms, andothers, ſeem-to have conceived himſelf, to have reduced 
Y ir 
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it in the wind-Gun into a very narrow room, yer beſides that, by ourExye) 
.dient, we have compreſſed it beyond whar theie Ingenious 4c» pretend ty; 
Beſides this, I ſay, nave long much queſtioned, whether the way of compreſ, 
fing Air in a wind-Gun,which both they and we have imploy'd,may ſafelyhe 
relied 6n; for the oyl or ſome other analogous thing; that 1s wont this way ty 
be employ'd, and the overlooking of ſeveral circumttances, that are morene. 
ceſlaty tobe raken into diligent conſideration, than wont to be ſo,may eafly 
enough occaſion no ſmall miltake in aſſigning ſ@ great a degree to the compel, 
ſion of the Air; but our Exceptiens againſt this way of meaſuring ir, . may be 
more opportunely diſcouts'd of in another place. And therefore we will noy 
proceed to take notice, that of the two known ways of corfipreſſirig Air,. the 
cleareſt and moſt ſatisfaRory,ſeems to be that which isperformed 1n che i 
Fountaingas *tis commonly called,whereyet I have ſeldom, if ever,ſeen their, 
( that 1 remember ) by all the violence men could uſe to ſyringe in water, 
crowded into ſo licrle as the third part of the capacity of the veſlel. Anda 
ingenious Artificer, that makes ſtore of theſe Fountains, being confulredby 
me, about the further compreſſing of Air in them, he deterr'd me fromven 
turing to try it, by affirming to me, thar both he and another skillful Perſay 
of my Acquainrance, had liketo have been ſpoiled by ſuch attemprs ; far 
endeavouring to urgs the Air beyond a moderate depree of compretfion, it 
not only burit ſome-Fountains madeof Glaſs,but when the Attempr was made 
inalarge, butthickveffel, made of trong and compact Flanders Earth: (the 
ſame with that of Jugs and None Bottels) the veſſel was by the over-bem 
ſpring of the Air burſt with a horrid noiſe, and rhe pieces thrown off wich 
That violence, that if they had hic him, or his Friend that aſſifted him nn the 
Experiment, they might have maimed him, if nor killed him out=right, 
that the greateſt unqueſtionable Compreſſion of the Air ſeems to have been 
that, recorded inthe Fifth Chapter of our Defence againſt the learned Linu, 
where nevertheleſs, we could reduce the Air by the weight of a Cylinder 
of CMercuryof about 100, inches, (which conſequently might near coun- 
tervale a Cylinder of fix ſcore foot of water) bur into a little leſs rhan 4 
fourth part of its uſual extent , bur how much further rhe Air may be come 
prefled by our nerv purpoſed way, it is now time to ſhew by the enſuing | 
Notes, of which we have nor omitred any rhat we conld find, both that ſome | 
ſcruples, which might elſe ariſe about the way we imployed, may be pre- 
vented, or ſatisfied, and that.the way, we imployed in praiifing this me* 
thod, might by ſome variery of Examples be the berter underſtood, 

4. December the 13. [We rook a large Glaſs-Fgg, with a Cylindricl 
ſtem about the bigneſs of my middle finger, and pouring in water, nll i 
reach'd about a fingers breadch higher than the botrom of the em, we ſetit 
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to freez in {now and ſalt, for ſome hours, with the flop of the Rem (which 
was drawn Our into a very flender pipe almoſt at right angles with the Rem) 
open, and there left it for ſome hours, and rhe water was riſen betwixt fix 
and a half, and ſeven inches. This we did in order to anether Experiment, 
but then eaſily and nimbly ſealing up the (lender pipe above mentioned, that 
the Air in the ſtem mtghr nor be heated, we ler it continue in the ſnow ſome- 
times adding freſh for about 24. hours to obſerve, to what degree the wa- 
ter, by expanding it ſelſ, would compreſs the impriſon'd Air. The length 


| of the Cylinder of Air to be condens% at the time of the ſealing, was (ac*® 


counting by Eftimarion for the flender pipe newly taken notice of almoſt gZ 
inches, This ſpace we obſerved the aſcending water as the ice increaſed be- 


| low, to invade by degrees : (for we watch'd it, and meaſur'd it from time 
{ torime) ſo much, till ar length the water reach'd to 8.inches and 4 almoſt, 
| abovethe ſtation (which we had carefully mark'd wich a Diamond) in which 


we found ir, when the glaſs was ſeal'd up, leaving but about an inch of Air 


| attherop, ſo that of the whole ſpace before poſſeſs'd by the Air, the water 
| hadintruded into near nine parts of ten ; then being partly apprehenſive the 


glaſs would hold no longer, bur have its upper part blown off,as it happened 


| fousaliccle before with another veſſel, and partly being defirous to try thar 
{ Which follows, we leaſurely inverted the glaſs, that the Air might get up to 
$ the ice, for all the water in the ſtem had been purpoſely kept unfrozen, and 
| having provided a Jar to receive the water thar ſhould be rhrown our, we 
| broke the {lender pipe which we had ſeal'd up, and immediately as we ex- 


ed, the compreſſed Air with violence and noiſe, blew our of the Rem 


| inothe Jar abour ren inches of water, which was ſomewhat more (berween 
| halfaninch anda whole inch, by reaſon of rhe [mperms of the ſelf expanding 


Air) than the ſpace poſſeſs'd by the Air, before it began to be compreſs'd. 
And beſides this,ſuch a ſtrange multirude of Bubbles,that were formerly re- 


| preſs'd,did now get liberty to aſcend from the lower parts of the glaſs to the 
| topof the remaining water, that ir ſomewhat emulared that which happens 


tobotled Beer ; upon the taking our of rhe Cork, N. B, when the Air was 


| compreſſed beyond ſeven inches, we obſery'd divers times, that the inſide 
| ofche glaſs poſſeſs'd by the Air, and neareſt to the water, was round about, 


to a pretty height, full of very lictle drops like a ſmall dew, but when we 
came to break-the glaſs, we took no ſuch notice, whether the riſing water had 
lick'd them up, or-their concourſe made them run down into it, ot for ſome 
other reaſon, we determine not. ] 
Another, 
5: December 13, | We took a fingle vial filled with water, about half an 


Inch above the lover part of the n&ck, and leaving abour tivo inches of Air 
in 
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in the remaining part of the neck, which was drawn out in a ſlender pipe: 


like that of the glaſs laſt mentioned, we ſeal'd ic up, the Air being firſt well 
cool'd, and expoling it to freez, we obſerv'd a while after, that it had by 
gueſs condens'd the Airinto Jefſer room. A while after, being 'in anothge 
Chamber, weheard a confiderable noiſe, and imagining what it was, ne 
wenc dire&ly ro the glaſs, whoſe upper part conſitiing of abour an inch of the 
neck, beſides the {lender pipe, we found had been blown off trom the rable 
upon the ground, the body 2nd part of the neck remaining in the ſmoiv; bu 
this glaſs was of a metal that uſes to be more brittle than white glaſs, 
Another, | 

6, [ A round white glaſs, almoſt fill'd with water, was ſeal'd up with care 
to avoid heating the included Air, which amounted co a Cylinder of abaur 
rwo inches and Z; after a while the water ſivell'd and compreſſed the Air 4. 
- molt rwoinches, that is full rwo thirds 2 and then (as we conjeRur'd, be. 
cauſe the ſnow reaching too high froze it in the neck) we found the glaf 
crack'd in many places of the Ball, and the top thrown off at ſome lircle di. 


Rance from it, | PER 
nother, 


7. [ Alarge ſingle Vial ſeal'd, in whoſe neck the Air was not condensd 
to half irs former room, juſt as we were going to break ir under water, 
to obſerve the ſally of the compreſs'd Air, ſuddenly blew off with a good 
noiſe, and threw from the table almoſt che whole neck of the Vial in one in- 
tire plece,which is near four inches long,and ar the Baſis above an inchbroad,] 
' 8, | A glaſs abqur rhe bigneſs of a Turkey Ege, and of an Oval form, with 
a Neck almoſt Cylindrical, bur ſomewhat wider ar the lower than the uppet 
part, was fill'd with water, till there was left in the neck four inches and a 
half, whereof the laſt quarcer of an inch, and alittle more, was much nar- 
rover than the reft, being drawn into a Conical ſhape, that it might be eal- 
ly ſeal'd at the Apex ; along this Cylinder, from the ſurface of the water to 
the top of the glaſs, was palted a liſt of Paper, divided into inches and 
_ and then the glaſs being carefully and expeditiouſly ſeal'd up by the 

ae of a candle , we obfery'd , that by holding the glaſs a while in a warm 
hand, and a room Where there was a good fire, the water was ſwell'd up 
near a quarter of an inch , bur plicing the glaſs amongſt ſolid peices of Ice 
mixt with ſalr, the water quickly began to ſublide upon the Infrigidation, 
and a while after beginning ro freez, it began to ſivell, and by degrees 
compreſs*d che #.ir , till it had cro:vded it into leſs then a 17. part, by 
what ſeem'd 1adiſputable , for by eſtimate , ir ſeem*d to ſome to be crow- 
ded intoleſs than a 20. part , if nor a much leſſer part of the room 1t fore 
merly poſſeſs'd , which difference of Eflimates , notwithſtanding the _ 
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ded Paper, proceeded from the change of the "— of the upper end of the 


glaſs, from the Cylindricat, and to ſhew tharghere was no leak at the place 
where the glals was ſeal'd ; belides, that by prying diligently, we could diſ- 
cern none ; beſides this, I ſay, when the preſſure of the thus crowded Air 
ore.y too ſtrong for the rehftance of the glaſs, it burſt with a noiſe, that made 
us come to-1t from feveral places of the houſe; the veſſel broke-not in the 
Cylindrical part (as I may ſo ſpeak) but in the oval, the whole pipe with 
the ſeal'd end remaining entice,the ice appear'd full enough of Babbles,which 
made it white and opacous, and the water that had aſcended into the neck, 
the breaking, was all driven our of it. ] 
* Thus far our ColleRions, bur becauſe we had in another glaſs, where the 


| - operation Was ſooner diſpatch'd, an opportuuity cf watching and obſerving 
| ſomewhar more exaRly, we will add, 


9. Thar the laſt, and poſſibly rhe beſt Fxperiment we had of compreſſin 


| Airby freezing, was made in a ſhort and firong glaſs-Egg, whoſe ball w 
| very great In proportion to the fiem, that the expanding of the water mighc 


have the more forcible operation : This veflel being exaRly ſeal'd, and ha- 
Ving a divided lift of paper paſted along the ftem, was ſer to freez with ſnow 
(or ice) and falr, and the contain'd warer did quickly begin to crowd the Air 
into alefler room,and for a good while aſcended very fati,till at length it hav= 


| ingthcuſtche Air inco ſo ſmall a parc of che Cavity of the pipe, that we vehe- 
| mently ſuſpeRed there might be ſome unheeded flaw or crack of the glaſs, 


at which the Air had ſtollen out,we drew near the veſſel and attentively pry= 


| Ingallabout ic, to try if we could diſcover any ground of our ſuſpition, we 
found (as far as the divided lift, and other circumſtances could inform us) 


that the Air (ſuppoſing none of it to have got away) was reduc'd by our E- 

fleſs'd before. And this our curi> 
oſity prov'd not unſeaſonable, for whilſt we were narrowly ſurveying the 
glaſs, to ſpy-out ſome flaw in it, we were quickly fatisfied there had been 
none, by a huge crack made upon the Eruption of the included Air, whoſe 
ſpring being by ſo grear a comprefhion made too Rrong for the glaſs ro reliſt, 
Ic Fs with a great noiſe break the ball of the glaſs into many pieces, throw- 
ing the unfrozen parc of the water upon me, and alſo throwing off the lem 
of the Egg, which yer | had the good forrune to recover intire, and which I 


| yet keep by me as a rarity. 


' To, Thus far we then proceeded in compreſſing the Air,which being done 
0 veſſels Hermetically ſeal'd, where no Air can get in or ont, ſeems to me a 
more unexceptionable way,than thoſe that have hitherto been thought of. But 
further, we could not then proſecute it for want both of convenient glaſſes, 


and of ice or ſnow, of which if we were provided, and particularly of ſtrong 
glaſſes, 
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olaſſes, we ſhould lictle doubt of reducing the Air to a yet more confiderabſe 
degree of compreſlion, | 
11. We may addon this occaſion, that we look'd upon the ſame way, as 
ſomewhat leſs unpromiſing than others,that have been hitherro ufd to try the 
compreſſion of water ; for though hitherto neither the Experiments of Inge. 
nious Men, nor thoſe made by our ſelves have fully fatish'd us, that warer 
admits any more compreſſion, than it may ſuffer upon the account of the lit- 
tle parcels of Air, that is wont to be diſperſed among it, yer the unſucceſs- 
fulneſs may perhaps. (for I propoſe it bur as a mere conje&ure). be imputed 
to the porouſneſs of the veſſels, wherein by the waies already praQtis'd, the 
Experiment mult be made, whereas in this new way of outs, not only the 
force wherewith the compreſs'd Air preſſes upon the water, grows at length 
to be exceeding great, and is apply'd not with a ſudden Imperms, as when 1 
Pewter veſſel is knock'd with a Hammer, but by ſlow and regular degrees of 
increaſe, bur the water is kept in a veſſel impervious to. its Cubtileſ 
parts, ſo that it may indeed crack the Glaſs but cannot ger our at the pores zs 
water compreſs'd is wont to doat thoſe of metalline veſſels.. The proſecu- 
tion of this Experiment to bring it to any thing of Accurateneſs, we omit* 
ted, partly through forgerfulneſs and Avocations, and ſometimes for want of 
conveniency to try it. Bur by the firſt ef the lately mention'd Experiments, 
about the condenſation of Air, it ſeems by rheftrong multitude of Bubbles, 
which npon the breaking of the glaſs appear'd in the water that had been 
compreſs'd betwixc the Air and the ice, that thoſe rwo Bodies had very vis 
olently compreſs'd it : and this we are the more apt to believe, becauſe thx 
another time, when we had ſeal'd up ſome Air, and water in a glaſs-Fgo, 
and permitted the water to ſwell by the operation of the Cold, bur rill it had 
reduc'd the Air, included wirh it, to about three quarters of the ſpaceit 
poſſeſt before, even then I fay) to try whether the ſuhjacent water wete 
not alſo compreſs'd by the Air it urg'd, we broke off rhe ſeal'd Apex of the 
olaſs, and perceiv'd, as we expected, the water toaſcend, and that to the 
height of a quarter of an inch, as we found by meaſure. Bur ſuch trials ht 
Ving not been, at we juſt now acknowledg'd, duly proſecuted, we ſhall i 
preſent content our ſelves to have nam'd this way of attempring the compreÞ 
ton of water, without grounding any Inferences uporr it, 
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Tart XIII. 


| Bxperiments and Obſervations touching the Sphere of 


 Adivity of Cold, 


ol ihe ſphere of AQivity of Cold, or to ſpeak plainer, the ſpace,to whoſe 
extremities every Way the ation of a Cold body is able to reach, is a 
thing very well worch the enquircing after, bur more difficult to find, than 
ar firſt-one would imagine : For tobe able co aflign the determiovate limits, 
within which, and not beyond them, a cold Body canoperate, ſeveral things 
are to be taken into conſideration ; as firſt, what the degree of Cold is, that 
bzlongs to the afligned Body : For it ſeems rational to conceive , that if a 
cold Body as ſuch , have a diffuſive vertue, thoſe that have greater degrees 
of Cold , as Ice and Snow , will be able to diffuſe ir to a greater diſtance, 
as ive ſee that a coal of Fire will caſt a ſenſible heat much further than a 
piece of wood , that is heated without being kindled, Secondly, the /e- 
dim through which che Diffuſion is made, may help ro enlarge the Pounds, 
or ſtraiten the Limits of it, as that Medinm, is more or leſs diſpos'd to 
receive or to tranſmit the Attion of the cold Agent, Thirdly , Not only 
the Conliſtence, and Texture of the Medmm, . but irs motion, or Reſt, ' 
may be conſidered in this caſe. For in froſty and ſnowy weather, men ob- 
ſerve the winds that come from frozen lands, to blow more cold;than winds 
from the ſame Quarter would do,in caſe there were no Ice nor Snow in their 
Paſſage, Fourthly, There may be made very differing Eftimares of the Dit- 
fuſion of Cold, according to the Inſtrument thar is imploy'd to receive, and 
acquaint us with the Action of Cold, For aliquor or other Body. may not 
appear cold to him, that examines it with a Weather glaſs, whilit he ſhall 
feel it cold with his handz and as we elſewhere alſo note, to that ſenſory ir 
ſelf, as *cis variouſly diſpos'd, the ſame obje& will ſeem more or leſs cold ; 
ſo much may the Prediſpoſitton of the Organ impelſe upon the unskilful or un- 
wary, Fifchly, The very bulk of a cold Body may very much inlarge or leſ- 
ſen 1ts ſphere of Activity,as we may have occaſion to ſhew ere long. And be- 
fides there may be divers other things, that may- render it very difficult to 


aſcertain any thing in this matter, And therefore I ſhall reſerve chem for _ 
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other oPportunities, and obſerve now in-generaf,;thar.in-fuch;{mall parcey 


of ice ir ſelf, as in our Experiments we are wont rodeal with, Ave have found 
the Sphere of AQivirty of Cold exceeding natrow,-/not. only n coNpariſon of 
char of heat in fire, but in compariſon of «hq Agneſptiere, if I may ſo call ir, 
of many odorous Bodies, as. Musk, Civer, Spidigg gf, Wormwood , Aſi 
dulits, Aſa fatida , Caftorrum, (amphire, andThe like ; nay, and even in 
compariſon of the ſphere of ARiviry of the more vigorous Loadfiones , inſs. 
much that we have doubted, whether the ſenſe could diſcern a Cold Body, 
otherwiſe than by immediare ContaR ? | 

2. Andro examine this, having taken a peice of Ice, we did not find up. 
on trials, that I partly made my (elf, and partly caus'd in my preſence to 
be made by others, that if a mans Eyes were cloſe ſhut , be could certainh 
diſcern the approach of a moderately (iz'd peice of lce, though held never 
ſo near his fingers ends. Nay, which is more conſiderable, having had the 
curiofity to make the Trial, with one of thoſe very ſenhible Thermoſcopes 1 
have formerly mgntion'd (wherein a pendulous drop of liquor plays up and 
doin in a ſlender” Pipe) I found, thar by holding it very near to little Maſ. 
ſes of Snoiv (ſomewhat compaRed roo) the moveable drop, dtd nor betray 
any manifeſt operation of ſo cold a neighhouring Bodie ; bur if the glaſs were 
made to rouch the Snow, the eff2& would then be'notable, by the baſty de- 
ſcent of the pendulous drop, or its motion toivards the obtuſe part of the ln, 
trumenr, in caſe that were not perpendicularly, but laterally appli'd to 
the ſrowy Lumps. Bue this Ianguidneſs of operation, may perhaps proceed 
in great part from the ſmalneſs of che Peicesvf Ice that were imploy'd : Fat 
hearing of a Merchant , that had made divers obſervations about Cold in 
Greenland , I defir'd , by the mediation of a very learned Friend , to bein- 
form'd , whether or no1n the night they could perceive thoſe vaſt heaps, 0 
rather mountains of ice, that are wont to float up and down in that Sea, by 
any neiv and manifeſt acceſſion of Cold, and was inform'd by way of Anſiwe: 
ro that Queſtion, that being at Sea, they could kno v the approach of Ice, 3 
well by the increaſe of Cold , as by the glartng light which che Air ſeemd 
co receive from the neighbouring Ice. 

3- Bur that which makes me ſaſpeR, rhat there may in this account be ſont 
miſtake , 1s, that I have not yet mer wich any ltke obſervatton in any of the 
Voyages into gelid Climares, that I have had occation to peruſe, thoughin 
ſome of chem the Navigators frequently mention their having mer with valt 
Rands (as ſome call chem) and Iſlands of mountainous lce in the night, 
And 'tis , as Iremember;, the complaint of one or two, if not more of 
chem, that the Ship lay cloſe by ſuch vaſt peices of Ice, without their being 


Ware of ir, by reaſon of the Fogs. By which it ſeems that there was no = 
ible 
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(hte Cotd Uiffuſed roany confiderable diſtance; whereby they might be ad 
vertiſed of rhe: hweicome neighbourhoad'even of ſo much Ice : Bur poſſibly 
the approach of far-ſmaller maſſes of, ce, would have been ſeni:ble ro them 
in ſuch a Climate aFqurs, Whererhe Organs would not have been indiſpoſed 
ro feel,by a long accult®gznee;of any ching near ſo intenſe a degree of cold,as 
that which then reigned in thoſe Northern Seas. 

. Whileſt ve were conſidering the Difference, betwixt the operations 
of even the Coldeſt Bodies at rhe very nearett Diftance, and upon immediate 
Conta&, we thought it an Experiment not altogether unworthy ro berri'd, 
whether, though Ice and Snoiv alone, thar is, unaffilied by ſalrs, would nor 


«þ 4+ 
- % 7 


in ſome of our formerly mentton'd Experimen:s freez water, through the 


thickneſs even »f a thin glaſs, rhey may nor yer do ic when the water 1s im- 
mediately contiguous to them, And I remember, rthar we took a convenient= 


1y ſhap'd Glas, and having frozen the contained water for ſome hours, from 


the bottom upwards, till the Ice was groin to be of a conſiderable thickneſs, 
we mark'd, what part of the glaſs was poſleſs'd by che unfrozen water, and 
then removing the veſſel ro a licele Diſtance from the Snow, and Salt, it 
Rood in before weler it reſt there, ro try whether the Ice would freez any 

art of the contiguous and incumbenc warer ; but ſome intervening accidents 
lindred us from being able to derive any great ſatisfa&ion one way or 0.her 


| fromour trial. 


5- Wherefore we ſhall add by way of Compenſation, that | 
the diligent Olear:ws relates, that at /ſpahay, the Capital Ciry Yeyage 4e 
of Perſia, though 1t be ſeared in a very hot Climate,and chough —_— ol 
it ſeldom freez there above a finger thick, and the Ice melr pre- be ” 
fently at Sun.riling, yet the Inhabiranes have Conſervarories, — 
which they furniſh wich ſolid peices of Ice of a good thickneſs only by 
pouring at. ntght grear ftore of water at convenient intervals of time, upon a 
ſhelving floor of Free-(tone or Matble , whereon , as the water runs over it, 
the moſt diſpos'd of its parts, are in their paſſage arretted, and frozen by rhe 
contiguous 1ce , which by this means (ſates my learned Author) may be 
brought in two of three ſucceſſive nights , toa very conſiderable thickneſs. 

6. We ſeveral times gave order to have this Experiment tried in England, 
but parely chrough the negligence of thoſe we imploy'd , and partly upon the 
ſcore of intervening circumſtances , our expeRation was bur ill anſwered. 
And in this caſe I mention tmtervexing Circamſtances , becauſe having caus'd 
a ſervanc to: pump in the night , upon a not vety thin plate of ice, rhat was 
laid ſhelving upon a Board , and another flat peice of Tce being about the 
ſame time laid under a place, where water derived from a neighbouring 
ſpr1 'g, 1s 'vont continually to drop , he brought me word , that not only 

in 
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e134) #1 
in this 1aſt nam'd place , the Tce melred/away , but that 'uhder the Puny; 
inſtead of increaſing in thickneſs by the waters running over ic; it was there, 
by rather diffolv'd. At which ſomewhat wondring , I went in the morning 
my ſelf ro the Pump , and cauſing a good peice of Ice to be in a convenien 
polure plac'd under it , I obſerv'd the water as it came out of the Pumy, 
and was falling onthe Ice, to ſmoak , as if thedeprh of the /Well had mage 
the water, though very Cold to the touch , ſomewhat warm in compariſon 
of the Ice, and thereby fitter to reſolve than to increaſe 1t 5; (which mcop 
venience may be prevented by ſuffering the water of deep Springs and Wells 
ro ſtand to cool in the Air, before it be put to the Ice,) and this, thou 
theneighbouring Air were , as I found by manifelt proofs , ſo cold , rhatl 
was not tempted to impure the unſuccesfulneſs of the Experiment, ratherty 
Its want of a ſufficient coldneſs , than the water's: So that tilt 1 have an op 
portunity of making a further Trial , 1 cannot ſay more to the Perſian way & 
augsmenting Ice. But to proceed, our having mer with bur an unſarisfaRory 
Account of this Experiment, which we were the more troubled ar , becaif 
rhis ſeem'd a promiſing way of trying that , which otherwiſe 1s nor ſo eaſily 
reduc'd to Experiment'; forthe Temperature of the Air , muſt be ſeriouſly 
conſider'd in affigning the Cauſe of divers trials , that may be made for the 
reſolving of the ſame Queſtion, For to omit other Examples , here in Ew- 
laxd , we find , that water poured on ſnow , is wont to haſten the Difſoly- 
tion of it, and not tobe congeal'd by it ; whereas having inquir'd of a 
Ingenious Perſon , that liv'd a good while among the Ruſſians , he inforn'l 
me, that it was their uſual way to turn water and ſnow into ice , by pouring 
a convenient Proportion of rhat liquor into a great quantity of ſnoiv., and 
having alſo inquir'd , whetherice had nor the like operation , he rold me, 
that *rwas uſual , and hehad ſeen it pra&is'd in Muſcovy , .ro cement Iceto 
Buildings, -and other things , and alſo to caſe over Bodies, as it were, with 
Ice, by gradually throwing water upon them. Bur I doubt, whether thx 
EffeR be to be aſcrib'd barely to the Contiguity of the Ice, becauſe I learn 
ef him , that this way of increaſing Ice 1s pradtis'd In very froſty weather, 
when water thinly ſpread upon almoſt any other Body , would 'be frozen by 
the vehement ſharpneſs of the Air. 

7. TheGlaciations , that nature unguided by Art, is wont to. make, 
beginning at thoſe parts of Bodies, at which they are expos'd to the Air, it 
uſually happens , that they freez from the upper towards the lower patts. 
Buc how far in Earth and Water (the molt conſiderable Bodies, rhat are 
ſubje& to be frozen) the froſt will pierce downwards, though for ſome hints, 
it would afford , worth the knowing , is not eahie ro be defin'd , becauſe the 


deepneſs of the froſt may be much varied by the degree of Coldneſs in the 
| Air, 


( 135 ) 
fir, by which the Glactation ſeems ro be produc'd , as alſo by the greater 
of lefſer Duratton of the froſt , by the looſer or cloſer rexture of the Earth, 
by the nacure of che Juices wherewich the Earth is imbu'd , and by rhe con. 
firntton of the ſubjacent , and more tnternal parts of the Earth , ſome of 
which ſend up either aRually warm, or potencially hot and reſolving lems, 
ſuch as 'thoſe that make corrofive liquors in the boivels of the Earth ; ſo thar 
the froft will nor ſetz upon , or art leaft cannot continue over Mines; and IL 

have ſeen good large ſcopes of land , where vaſt quantities of good Lime- 
fone lay near the furface of the Earth,on which I have been afſur's by the In« 
habicanirs , that the ſnow will nor lie. There are divers other things, char 
may vary the depth ro-which the froſt can penetrate intothe ground, ( I ſay; 
into the ground , becauſe in moſt caſes it will pierce deeper into the water, ) 


{ Bur yet chat we may not leavethis part of the Hiffory of Cold altogether un- 
| contributed to, we Will add ſome of our Notes , whereby it will appear, 


that in our Climate the froſt pierces far leſs into the ground , than many are 


| plexs'd to think, 


$8. The notes I find abour this matter are theſe that follow, which I tran» 
{crid'd unaltered , becauſe *rwere tedious , and not worth while ro add the 
way we imploy'd, and the cautions we us'd in making the obſervations , bur 
we ſhall rather intimate , thar the following crials were made in a Village 
about two miles from a great City, | | 
(I, Fan. 22, After four nights of froſt , that was taken notice of for very 
hard, we went into an Orchard, where che ground was level, and not covered 
with graſs , and found by digging , that rhe froſt had ſcarce pierc'd into the 
ground three inches and a half. And in a Garden nearer the houſe , we 
tound not the Earth to be frozen more than two inches benearh its furface. 
.JI. Nine or tennighes ſucceſſive froſt froze the ora(sleſs ground in the 
Garden, abour fix inches and a half , or better in depth, and the graſleſs 
ground in the Orchard , where a wall ſhelrer'd ic from the ſouth Sun, to 
thedepth of about eight inches and a half , or better. ] 
| {February the 9g. we digg'd in an Orchard near a wall , that reſpes the 
North, and found the froſt to have pierced the ground about a foor and two 
mches , at leaſt above a foot : This is.che eight day fince ic was about eight 
inches and a half.) $4 ITY 
[A ſl:nder pipe of glaſs , about 18. inches long, and ſeal'd ar one end, 


. Wthruſt over night intoa hole , purpoſely made with a Spit, Rraight down 
. tothe ground , the ſurface of the water being'n the ſame level with thar of 


the Earch, the next morning the Tube being taken our , the water appear'd 
frozen in the whole Capacity of the Cylinder,. bur a little: more than three 
mches, But fron this Rick of ice , there reach'd doivnwards a put of a 
6.1 ug - Cylinder 


. this Tube had not been in the ground , the ambient Air would have frozenit 


(136) 

Cylinder of ice of about fix Inches in length , the teſt of rhe water remaig'{ 
unfrozen , though it were an exceeding ſharp night , preceded by a Confi. 
rution of the Air , that had been very laſting , and very bitrer. The Earth 
inthe Garden, where this Trial was made, we gueſs'd to be frozen eight 
or ten inches deep , as it Was in another place about the ſame houſe, Burif 


quite throughe] 
9. Another Note much of the ſame import , we find in another place of 
our ColleRions, | 
Finding that by reaſon of the mildneſs of our Climate , I was ſcarce to 
hope for any much deeper Congelation of the Earrh or Water, I appli 
my ſelf ro inquire of an Ingenious Man , that had been at 4ſco, whether 
1C had obſerved any thin2 there to my preſent purpoſe , as alſo co find in 


_ Captain James's Voyage , whether that inquiſitive Navigator had taken no- 


tice of any thing , that might inform me , how far the Cold was able to 
feez che Earcthor Water in the Iſland of Chayleten , where that Qualit 
may probably be ſuppoſed to have had as large aſphere of ARivity , as1n al 
molt any parc of the habitable world: And by my Inquiries I found , - tha 
even in frozen Regions themſelves, a congealing degree of Cold pierces no- 
thing near ſo deep into the Earth and Sea, as one would imagine : For the 
Traveller, I ſpoke with; told me, that in a Garden in 4#ſco, where he took 
notice of the thing Iinquir'd about, hefound nor the ground ro be' froze 
much above two foot deep. And in Captain James's Journal, Pag. 63, the 
molt that I find (and that reo,where he gives an Account of the prodigioully 
tall ice they had in Janxary) concerning the piercing of the frolt into the 
pround, is this, that The ground at ten foot deep was frozen, Waence by the 
vay we may gather how much ſharper Cold may ve preſum'd to have reigned 
n that Iſland, than even in Ruſis. And as for the freezing of the water, 
le does in another place occaſionally give us this memorable Account of it, 
here He relates the manner of the breaking up the Ice in the frozen Sea,that 
ſurrounds the Ifland we have been ſpeaking of 7: i firſt ro be nated ((ayshe 
Pag. 86.) that it doth net freez, (naturally) above ſix foot, the reſt ts by acciam, 
ſuch is that Ice , that you may ſee here ſix fathom thick, This we had manifi 
proof of by our digging the Ice out of the Ship, and by digging to our Anchors bt 
fore the Ice broke up. The reſt of that account not concerning our preſent 
purpoſe, I forbear to annex, -only taking notice, thar not-\ithſtanding ot! 
lately mention'd Experiment of freezing warer in a glaſs Tube chruſt into? 
the Ground, yet it ſeems, thi at leaſt where Captain James winter's 
the water was not much above half ſo rhick frozen as the Exrch, Bur We 
have already nored. the indiſpoſition of ſalc-water to congelation ho 
hs 
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| (137) 
wh2ther freſh wacer would not have been deeper frozen may be juſtly 
doubted, 7 


FP” —— 


TirLte XIV. 


Experiments touching the differing Mediums through 
D bich Cold may be diffus d. 


1] N examining whether Cold might be diffus'd through all Mediums inde- 
Ainitely, notwithſtanding their CompaRneſs,or the Cloſeneſs of their 
Texture, we muſt have a Care not to make our Trials with Mediums of too 
oreat thickneſs, leaſt we miſtakingly impute that to the Nature of the Medi- 
aw,which is indeed cau&'d by the diſtance which the Xedium purs betwixt 
the Agent and the Patient, For the mixtures of Ice and Snow, wherewich 
wemade our Experiment, will operate but ar a very ſmall diftance, though 
the Medium reſift no more than the common Air, as may appear by ſome of 
the Experiments recorded in this Treatiſe. | 
"* This premis'd,we may rooms to relate, that having plac'd a copious mix- 
ture 'of ice and ſalt in Pipkins glaz'd within, and in white Baſons glaz'd both 
within and without, we obſerv'd, that the outſide of both thoſe ſorts of veſ- 
ſels was cruſted over With ice : though, however the bak'd Earth had not beer 
compaR,nor the vitrifi'd ſurface of a very cloſe Texture ; the very thickneſs 
of the veſſels was ſo grear, that it ſeem'd it would ſcarce have been able to 
'freez ar a greater diftance, 
- -2, By the Experiments formerly mention'd of freezing water in Pewter 
lg, it appears that Cold is able to operate through ſuch metalline veſ- 


-3* And this may be ſomewhat confirm'd by one of the prettieſt Experi- 
| Ments, that is to be perform'd by the help of Cold, namely, the making Icy 
| Cups rodrink in... The way we us'd was this; We caus'd te be made a Cup 
&Latt;n (by which I mean Iron reduc'd into thin plates, and tinn'd over 
6 both ſides) - of the ſhape and bigneſs I intended to have the Cup of ; then 
Icaus'd to be made of the ſame marcer another Cup of the ſame ſhape with 
(the former, bur every way leſs, ſo that ir would go into the greater, and 
exe 2 competent interyal for a” its Convex ſurface, and the cone 
= cave 
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| ( 138 ) | 
cave of the other. This innermoſt Cap was furmfhed wich a rim or lip, by 
which ir lean'd upon the greater, and by whoſe help 1ts fides and bottom 
were ealily plac'd at a juſt and even diſtance from the ſides and botrom ofthe 
other ;. but the Diltance berween the two botroms is made greater, than thi 


berween the fides, that the icy Cup might ſtand the firmer, and laſt the lon. 


ger, The interval berween the two parts of this Mould being fill'd with 
Water; and the Cavity of the-internaFChpbeing fill'd with a mixture of ice 
and falr, (partly to freez the contiguous Warer, and thereby cooperare tothe 
quicker making-of the Cup,and partly by-1ts. weight ta-keep the Warer from 
 buoying up ſo light a Cup, )- the external part was ſurrounded with ice and 
ſalt, whoſe Cold fo powerfully penetrated:ro the internal metalline Mould, 
that the water was quickly frozen, and (the Parts of the Mould being dif. 
joyn'd) appeared rurn'd intg an icy Cup of the bigneſs and figure delign'd, 
And theſe Cups being eafily to be made, and of various ſhapes (and thatin 
the midſt of Summer, if ſnow or tce be at hand) are very pleaſant trifles, & 
ſpecially in hot weather, when they impart a very refreſhing coolneſs to the 
drink-poured into them, and thongh they laſtnot long, eſpecially if they he 
imploy'd to drink Wine, ' and ſuch like fpirituous Drinks in, yer whilelt ſome 
are melting, . others may be provided, and ſo the loſs may be eafily repair: 
all the difficulty we mer with, was to disjoyn the parts of the Mould which 
are wont to ſick very faſt to the ice they include. And we tri'd to obviats 
this, ſometimes by annointing the infiae of the Mould with ſome unRuous 
and not offenſive matter, to hinder the Aqheſſon of the ice, and ſometimes 
by applying ſome convenient heat both to the convex parr” of the external 
and the concave part of the internal piece of rhe Mould, which laſt mention'd 
way is quick and ſure, bur leſſens the durableneſs of the Cup. 
| We were lately inform'd, that this way of making Cups of Ice, is ſ« 
down-in Berk/ey's Argens, and 'tis like- enough, that ingenious Man may 
hayelearn'd it amongſt ſome of the _—_ of Italy he convers'd with ; But 
If we that learti'd ir from none of them, had not been raughr ir by Experience, 
we ſhould ſcarce have ventut'd to try it upon the Credit of a Romance; that 


ſort of Compoſures being wont ta be fabulous enough.to paſs bur. for Poens | 


in Proſe. } 


4+ The learged and induftriois Mathentatician Eraſmu Bartholin, 


mentionsirhis newly publiſh's Diſcourſe de Pignra Nivis, an Experiment, 
by which he cells us; that fome Maſters of Natures ſecrets, do eafily, even 


m the 'migdt of hear, rediice water into Air, For they pur a little ſnow of 


iceinto a Funnel, and thereby ſo refrigerate and condenſe the ambient Ait, 
that there will dew trickle down the fides of the Funnel : By which meansir 


has boen ſaid, that-fome' Ingentous Men have hop'd to make an artificul 
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- ap of this nature, as well in thick Funnels, as in other, and thinner 
"5. Thit in'Hermericallyſeat'd glafſes, anincluded mixture of ſnow and 
falr will freez the vapours of the Air on the outſide of the glaſs, dis 
vets "of. the Experiments of the preſent Treatiſe do manifeſtly evince, 
' Which argue, that even ſo extremely cloſe a cMedinm as Glaſſes, is 
not- ible'to hinder the Tranſmiſſion of Cold. And this is not ſaperflu- 
- ouſly, added , becauſe in veſſels not Hermetically ſeal'd, it may be 
precende®, that *cis- the incernal Air _ communicates - its: woe 
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| - (140) FR 2: 
neſs by ſome unheeded, but immediate intercoutſe, with the © exter? 
nal. | | "OY 
After this we thought 1t worth an Experiment, to try, whether, or how, 
Cold would be diffuſed through a Medium, that ſome would think a- Yarys 
#m, and which to orhers would ſeem much leſs diſpoſed to affit the: Diffu. 
ſion of Cold, than common Air it ſelf;; ro compaſs this, the Expedient we 
berhoughr our ſelves of, was, to ſuſpend a {lender glaſs full of water in one 
of the (mall Receivers:-belonging to our Pneumartical Engine, and whenthe 
Air was very carefully pump'd out to bury the exhauſted Receiver in a copi- 
ous and ready prepat'd mixture of Ice and Salt,- ro (ee,whether notwirthfland. 
ing the withdrawing of th2 Medium, the water ſuſpended in a kind' of 
Vacuum, as to Airor groſs ſubſtances,would yet be frozen by the- Cold, 
Thar Event of our trials, which alone I find among my Notes, 1$xegiſtred in 
theſe terms. ON | | 

6. | A ſmall pipe ſeal'd at one end was at the other, fill'd almoſt wich 
water, and was put into a Receiver, conkſtimg of a ſomewhat long and fley« 
der Tube of Glaſs, ſeal'd at one end,and inverted upon the Engine plare,then 
the Air was carefully exhauſted, for the pump was ply'd, a while after no Air 


appear'd to come forch in any bubble our of the Receiver, through the exter- - 


nal water ; nor did the water in the ſmall pipe within, diſcloſe any number 
of bubbles worth rakint notice of : then by thz help of an almoſt Cylingrial 


plate of Iron, bearen Ice and Salt, were heap'd againſt the outſide of the Res. 


ceiver, about the height, to which the water in the ſmall: pipe reach'd, And 
at length, though, as we all chought, much more ſlowly chan ſuch a Cons 
oelation would elſe have been perform'd, the water was for the molt part fro. 
zen in odd kind of flakes from rhe top ro the bottom, and the ice ſeem'd not 
to have any conſiderable number of Bubbles, ] + rear 

7. There is one Experiment, ] have made about the Tranſmiſſion of Cold; 


through indiſpos'd Mediums,which may not be unworthy to be here inſerrede 


For I had once a mind to try, whether a cold Body could operate througha, 
Medium, that was, as to touch, aRually, hot, and had its heat cone 
renew'd by a fountain, as it were, of hear, that perpetually diffus'd chrough; 


F 
9 - x 


it, new-ſupplies of warm Liquor, ſo that the cold Body could not here; as: 
in other caſes, firſt allay the heat of the ſediam, and then lefſen ir-more anÞ 
more, till it had quite extinguiſh'd it. To compaſs this, I had ſoon after ay; 


opportunity of making ſome trials preſented me: For being ar the Mineral} 


Springs at Twrbridge, to drink thoſe wholeſome waters for my healths ſake, 


I ſoon accuſtomed my ſelf to drink them in conſiderable Quanxities ver 
early in the morning, when they were exceeding Cold, and ſometimes, 
_ drinking them in bed, as well as ſomerimes at che Spripgs-head, I _ the 
; De” ; uſt» 
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wel 


+to'me 3mmMnifeſt and conſiderable Degree of C oldneſs, And when 1 rela- 
ce this ro {be Tngenious Perſons, char were berrer acquainred wich thoſe 
inos charyl; they cold'me, that there was among thoſe many that then re 
ſorted-rothoſe famous Springs, -a:Knighr, whoſe Name'I remember nor, 
whoſe Diſeaſe being judg'd formidable;the Phyſicians enjoyned him to drink 
in a Morning two or three times the Quantity, that afforded me the Obſer- 
vation I was relating, and that whenthis Knight had fill'd his Belly with fo 
muthvater,he us'd mightily ro complain of the Coldneſs it diffus'd through 
his Abdomen, inſomuch that he was fain to ply thoſe parts long with hor 
Napkins clapp*d'to them, one after another,. which yer, as he complain'd, 
were ſoon refrigerated by the exceſſive Cold that rhe water diffus'd ro 
the outfide of his Belly, which yer nevertheleſs was not, that 1 could 
leah at all prejudic'd, no more than mine by ſo ſenſible and piercing a 
Cold,” © 
$- Te may be doubted, whether in cafe water be not fluid upon the account 
of a congenite motion in the Corpuſcles it conſiſts of, its fluidneſs may not 
proceed from the agitation of the ambient Air, either immediately conrigu- 
- ofsto the ſurface, or communicating its agitation to the water, by propaga- 
tion of its Impulſe through the veſſel char interpoſes berwixt them. To con- 
tribute to the clearing of this, and ſome other things, we devis'd rhe follow- 
ing Experiment. Weprovided a glaſs-bubble of about the bigneſs of a Wal- 
ut, and the form almoſt of a Pear, whoſe tem was purpoſely made crooked 
for the conveniency of ſuſpenſion.. This being fill'd with water (which is 
{troubleſome enough tobe done, unleſs one havethe knack) we hung it at 
 eneend of a thread, whoſe other end we paſt through a Cork, by a perforation 
purpoſely made : into which, we afterwards faſtned the thread, by thruſting 
na ſmall peg to river it in. Then filling a glaſs not very broad, bur yer 
furniſhed wich a mouth wide enough to receive the bubble, with oyl of Tur- 
} og fuch as we bought it ar the ſhops, weſtopp'd the orifice with the 
Mewly mention'd Cork, ſo that the ſeal'd Bubble hanging ar it, was covered, 
_ andevery way ſurrounded by the oyl of Turpenrine, ,whicti being a liquor, 
what (at leaſt in fuch Colds as we here have) will not freez,* we plac'd the 
- glaſs in beaten Ice and Salr, and as it were burt'd it therein, and-at the end 
-.ef about three hours (having been diverted by:ſome occaſions from- taking it 
foonerout-) we found, as we had conjeRured, that notwithſtanding thar,rhe 
4 of! of Tutpentine continued perfeRly fluid as before, yet the Bubble rorally 
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Immerſed in this heating Chymicat oyl,” wasfrozen tlirougheut, not "cope: 

ing that which was harbouted in the little Neck or Scalk, and. when' I efme 

to lift it out of the liquor, the glaſs being crack'd (as -we es Nye 
ir 
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Cold) the ftrivg brought up a little parr of tharwhich was neareſt rozus?, 


which was remarkable inthis piece of Tee, Was, that when We had ra = 
our, ir appeared clefc, very deep (fromthe qurſide almott to'the-cenrre)'4c. 
cording to aline drawn from.he {lendereſtpatt of it, almoſt as 1f one ſhoyld 
with a knife cut a Pear in two, from the ſtalk downwards, according to itg 
whole length. And theſe two pieces were eafily enough ſeparable, ang (t 
add that circumſtance) for trial ſake we left them divided in the ſame Jiguor 
and veſſel, wich ſome thaiving Ice and Salt about them, for"T 4.or 1 5 hours, 
withour finding chem any ching near ſo much waſted or reſolved into. water, 
as moſt would have expected. ED ; 
Whileft the above menrioned Bubble was expoſed to be frozen," we 
likewiſe placed by it another veſſel,a Glaſs-Egg, whoſe Ball and alittle part 
of its tem we had fill with ſome of the very ſame parcel of oyl of Tu 
tine , and placing bout the ſides of the Egg ſome ice and ſalt, we obſeryed, 
as we expected , that the liquor was , after a little while , made by the 
Cold to ſubſide about half an inch , ſo that "ris worth ſome Philoſophers con- 
fidering, why, if according to the lately mention'd Aromical doatine, 
Cold be made by the introduCtion of ſwarms of real and extended , though 
Artomical Bodies , they ſhould pervade the oyl, and contra& it: withour | 
_—_ it , bur freez the water Without contraRing it , but expandins. it 
9. [A ſmall bubble of the bigneſs of a very little Nutmeg , fil'd with 
water, and Hermetically ſeal'd up, was by a cork and a firing ſuſpended is 
ſpirit of Wine, ſo asto be ſurrounded therewith, and being expoſed t@# 
che Air the ſame nighr, in the ſtopt glaſs, was the next morning foun® 
altogether frozen, though the ſpirit of Wine itſelf were not ar all' 04 
Bur another bubble, by the help of a firing Gork, and piece of Lead 
carefully ſuſpended in a ſtrong- ſolution. of Sea-ſalt, and expoſed ar thy 
ſame rime in a like veſſel with rhe former, when they borh came 0Y 
look'd upon, appear'd to be no more frozen chan the: brine it ſelf, which wa 
not ſo at all. ]. 5 | | ft aol oY 
' To, | A glaſs Bubble of the bigneſs of a ſmall Nutmeg, fill'd with warerf” 
and Hermertically ſeal'd, being-immerſed þy a weight of Lead fatined to ity / 
beneath rhe ſurface of a very-ſalr Brine, bur yer nor ſo' as to reach the; 
bottom of the liquor or glaſs, was expoſed all- nigh to: freez, in wer 
ther that was extraordinarily cold, bur neither the 1mpriſon'd water, uet-. 


reſt inthe form above mentioned, Raying behind and ſubſiding, - A 
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eahily reach. | &f 
hs 5 LINE | Befidere 5 a0 
£21; | We fill'd a glaſs bubble with fair water, and. having Hermeticalſy 
ſex'd ir, we ſuſpended it by a ftring faſtned to the cork in the cavity of a 
Widemouth'd glaſs, well opt, ſo-that the bubble was every way at a good 
/Pfftance from rhe ſides, botrom, and top of the glaſs, - This we did to cry, 
ether a ſufficient: degree -of Cold - at that diſtance, would be freely 
granfmicced through the glaſs, © withour the intervention of a viſible li- 
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; Eras Sordingly we found the ſuſpended Bubble' crack'd by the ice 
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liver all choſe eng genefl that Kb occured tO us, eines i550 5 
And therefore weſhall.reſtrain-ourTelves to thEmention of we. 

long to ice, conlidertd,.aas icconilifis of intire and diftint- Portions o 7% 
gealed water. DNS thajl. deliver-fome few Experiments d Eur 
oivn, ſuch as weſhadnanyepporumity: Songs RF por ct 'Or c 
this Se&ion will aha oyoh-be'rake! T up-Of 


and Navigators mrethoſcCodlder:; egion9y-t © aford;-mugh G 

or at leaſt much Atabget Obſervation concerning bs thang & x6 Thanks 

in ſo temperate a Climate aFours. - And. what, .we hivezto: deli; i 

Seion, will naturally be dividediinto'two patts,” the 6 fir 

own Experiments;*2fd the other goncainingyams: -Paſfiges;*that ohne 

ſele&ed our of Voyages, or thar-liwvebeer” afforded gy che . 

credible Travellers{> And of theſe ewaſotts'oE. ns rao h bi 

been rngrey, -.; yy reach oh. OE, OAT EDOLY By , | 
2. Some that have beeh.in e Eaſt h FESAT forte Norte: ; tt 

of thoſe Coun s, they Were ldoked-.upon: AS Sreak Jar MOT 
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no differing degrees of Cold may nor vary the degree of compaAneſs of 
oubt, will. not. perhaps appear groundleſs, if I add, that ha» 
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Va by tO ſatisfie my ſelf, inquired of anincelligent Perſon, thar liv'd ſome 
earn Kyſſia, heanſwered me, chat he found the ice of thoſe parts to be 
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(146) 
inches, then there was taken an Iron, ſhap'd like the figure ' of ' (the com: 
mon Arichmerical Cypher, thar denotes Seves) 7, to hoſe hanging leg, if 
I may ſo call ir, rhere was falined at the end, which was under the middle 
of the ice, a ſcale, into which ſeveral weights ve-e put, ſuch as by ſome 
former Trials we gueſs'd to be almoſt as much as rhe ice would wel! ſuffer, 
after which che horizontal leg of che Iron was very gently-laid upon rhe ice, 
as near as we could gueſs, in the middle of the dittance, between the 

| ro fides of the frame, and conſequently parallel to them 
dang _— both, then rhe weights not proving altogether ſuffictenr to 
wot how omit. break the Ice, we let them hang a while ar it, and 
ted in the oblerv'd how the edge of the incumbent leg of ' Iron 
note, butas 1 (which edge was * broad) did work it ſelf downwards into 

remember, it rhe ice, ſo thar by our gueſs, when the ice broke, as after. a 
_ _ na while it d1d, tr had loft at one end of che Inciiion, if 1 may fo 
4 call it, halfirs rhickneſs, and at the other, about a third part 

Of It, 
The weights that broke it, amounted to 17, pounds Haverdupors, and 

T 17, ounces Troy, | 

6. The Experiment was repeated with all the former circumſtances, only 
the piece of Ice was two inches and a half broad, and a quarter of an inch 
thick, and the diſtance of the frame was three inches, as before,the weights 
that broke it, were 17. pounds Haverdapors, and 48. ounces Troy. The 
horizontal arm of the iron had melted ſomewhar more than aalf through the 
ice when it broke, v7z. more than # of the thickneſs at one end, and ſome- 

Whar leſs than half at the other. | x 

7 . We divers times intimared in ſome of rhe firſt SeRions of our preſent 

Hiſtory, that the addirion of ſale ro Ice, did haſten the diffolution of it, 
which though it may be eaſily proved by ſome other Phenomena of our Expe- 
riments, yer it will not be amiſs co mention here a couple of particular trials, 
by which we have more manifeſtly evinc'd it: And firſt, we divers ttmey 
cook a broad and flat plate of ice, leſs then a & of an inch thick; and having 
placed ir horizontally upon a joyn'd-ſtool, (a rable, or any other ſtat piece 
of wood will doas well) we ſtrewed here and there a convenient quantity of 

Bay-ſalt upon ir, and though we obſerved, that, if rhe ſurfaces oſthe ice and 

flool, were not both of themAar, and congruous enough, the ice would be 

thaw'd indeed, bur the other part of the Experiment would nor well ſucceed; 
yer " hen ve made the trial carefully, and watchfully, the plate of ice partly 
thww'd by the ſalr, would be'ſo firmly frozen to the tool ic leaned on, thit 
we were fain with an iron inſtrument, to knock 1t all ro pieces, before we 
could ſever it from the ſtool, into whoſe pores the ice newly generated Y 
| » x the 


| (1497) | 
the Experiment did pierce ſo deep, that notwithſtanding our knocking, ma- 
ny lictle parcels of ice would continue to ſtick cloſe to the wood, whoſe 

res they had invaded, But tbe ciccumliances which in this Experiment 
made the molt to our purpoſe, are theſe tvo'3 The one, that having ſome- 
times laid the ſalt bur on feiv, and ſoinewhat diſtant parts of the plate, the 
-jncermediate parts would many of them remain unfrozen to the ſtool, whileſt 
choſe, where the ſalr had been laid, were frozen ſo hard toit. And the 0- 
ther circumRtance is, that the grofler grains of ſalr, would ſo far diſſolve the 
ice whereto they were contiguous, as (if.I may ſo ſpeak) to bury themſelves 
therein, whilelt the other parts of the ice, upcn which, or near which, no 
Galt had been laid, kept their ſurfaces ſmooth and intire. We tried likewiſe 
two or three times to freez aplate of ice to a flar piece of wood, by making 
uſe of Aqua fortis, inſtead of common ſalt, bur che Experiment fucceeded 
not well, though once we brought the ice ro ſtick to the wood manifeſtly ,but 
not (trongly. | 

8, To this we ſhall add, the following Experiment, which when we 
watchfully made it, ſucceeded well, and I find it among my notes ſet down 
in theſe terms, 

[ Solid fragments of ice having = ſtore of ſalt thrown on them, upon 
the firſt falling of the ſalc among the ice there was produced a little crackling 
noiſe, and fora good while afcer there manifeſtly aſcended our of ſeveral 
parts of the mixture , conveniently held betwixt a candle and the eye, a 
ſeam or ſmoak, like thar of warm mear, though the night were rainy and 
warm, and though the morning had not been froſty, ] 

The mention here made of the crackling noiſe made by the ice upon the 
addition of ſalt, (:vhich ſeemed ro proceed from the crackling of the brittle 
ice, praduc'd by the operation of rhe alc upon it) brings into my. mind an 
Experiment I had formerly made, whereof a greater noiſe of the ſame kind 
isa Phenomenon ; though the Experiment were chiefly made for the Diſ- 
covery of the texture of Ice : Ihe event of thetrial 1 find thus ſer down a- 
Mong my notes. 

9. | We took ſome cakes of ice, each of the thickneſs between an & and a 4 
= of an inch, but not ſo very compa ice, as to be free from ſtore of bub- 

les; ſome good Agua fortis dropp'd upon this, did quickly penetrate it 
with a noiſe, that ſeem'd to be the cracking of the ice, underneath which 
the ſowre liquor was very plainly to be rafted ; Oyl of Vitriol did the ſame, 
bur much more powerfully, and vwithour ſeeming to crack the ice which it 
palt through ; ſo that though bur chree or four drops were ler fall upon the 
plate, it immediately ſhew'd ic ſelf in drops exceedingly corroſive on the 


other ſide of the ice, And the like ſucceſs we had with a trial made with 
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( 148 ) | 
the _ liquor upon three ſuch plates of ice frozen one-vpon- tlie top of 
another, | | 
_ 7. Living proceeded as far as we Were able- rowards tlie bringing the 
ſtrength of ice ro ſome kind of Eftimare, by ſuch E xperiments as we had op. 
portuniry go:make here, we thought it not amiſs to ſeek what information 
we could get abour this matter among the Deſcriptions that are given us of 
Cold Regions : But I have nor yer found any thing to have been taken notice 
of to this purpoſe-worth tranſcribing, except a paſſage in the Arch=Bi 
of Hpſal, wherein though the eſtimace of the force of Ice be, as we ſhall by 
and by (hew, made after a groſs manner, yet fince this it ſelf is more than 
have mer with elſewhere, 1 think it worth ſubjoyning, as our Author de. 
livers it in theſe terms : Glacies (ſays he) prime & medie hy- 
Olaus Mi. grnis adeo fortis & tenax eft, ut ſpiſſundine ſeu denſitate duorum 
Gent. Septen® 1; ;rorum ſufſerat hominem Ambulantem, trium wero digi 
wn. ib. Co ES eifes pn 
Cad. 14, equeſirem Armatum 3 unus palme Cn dimidie, turmas, vel ex. 
ercitus militares ; trium vel quatuor palmarum Integram Legite 
nm ſeu-myriadens populorum, quemadmoden inferiies de bells Hyemalibus me: 
morandum erit. 
Bur-chough this be ſufficient to afford us an: i[luſtrious Teſtimony of the 
wonderful ſttong coheſion of the parrs of ice, yer we mention'd it but as a 
ular way of eltimate, which may better embolden Travellers, chan: fi- 
tisfie Philoſophers, in regard that the Author determines only the thickneſs 
of the ice, and not the ditiance of thar part oft, thar ſupports the weight 
from the ſhorc or brink, on which, ason a Hypemoclion, the remoreſt part of 
the ice does lean or reſt, And 1f we-confider the ice as a Lever,and the Brink 
or Brinks on which it is ſupported,as a ſingle or double fu/crame, the diſtance 
of the weight may be of very great moment in reference to its preſſure or 
gravitation on the ice,vvhich-may moreeaſily ſupport the weight ofdiversmen 
plac'd very near the prop, than that of one man plac'd ata great diſtance from 
1t,as will be eafily granted by thoſe, that are not-ſtrangers to the Mechanicks, 
eſpecially ro the nature and properties of ſeveral kinds of Levers. Pur not 
now todebare, whether in certain caſes, the ice ive ſpeak of, may not re- 
cieve ſome ſupport from the ſubjacent water, nor wherher ſome other cir- 
cumſtances may not ſometimes be able ro alter the caſe a little; our very 
conſidering the ice as a fingle or double Lever,though ic may hinder us from 
meaſuring the determinate ſtrength of ice upon O/aw's Obſervation, yer it 
will ſer forth the Rtrength of it ſo much the more, fince by his indefinite ex- 
prefſions he ſeems fufiiencly ro intimate,that when the ice has attain'd ſuch 
a thickneſs, irs reſiſtance is equivalent to ſuch a weight, without: examining 
On Whar part of the ice it chances to'be placed, < 
| LIT. 1nW 


( 149) 

' $2, Thus far our- Expertments concerning ice (with the Appendix ſub- 

joyned out of Olams to the ſame purpoſe.) We will noiv proceed to ſome of 

the obſervations we have-mer wich. in Seamens Journils, and elſewhere. 1 

| {ay to ſome, becauſe to-enumerate them all,, would ſpend more time and la= 

c than | can afford,.and therefore I ſhall reſtrain my ſelf co the mention of 
ome few of the cniefelt, | | 

I, And in the firſt place for confirmation of what I deliver'd, at the be- 

inning of this SeAion, from the report of a Traveller into R«ſſza, rouching 
the bardneſs of ice in thoſe gelid Climates, in compariſon of our ice, which 
Lhave found it eafie to ſcrape with glaſs, or to cur vith a knife ; 1 ſhall ſub- 
joyn this paſſage of Cavtain G, Weymouth, in his Voyage for _ ; 
the Diſcovery of the Northweſt paſſage. As we were (ſays he ) Purchaſ. Lwv, 
breaking off ſome of this Ice, which was very painful for us-to- do, * 5H 
for t was almoſt as hard as a rock,, &c, 

II. Next to ſhew, that it was not a ſuperfluous warineſs,. thar- made me 
1n a former Seion doubr, that even the ice made of Sea-water might be al- 
together or almoſt infipid ; I will ſfubjayn, that 1 have ſince mer with ſome 
Relations, that ſeem to juſtifie what is there deliver'd. And in one. of our 


Engliſhnens Voyages into the Norchern Seas, I find more than one inſtance 
to my preſent purpoſe, chough 1 ſhall here-ſer down but one which is ſo full 


and expreſs, thar it, needs no companions : Oar Navigator 
ſpeaking thus 3 Aboyt nine of the Clock in the forenoon, we came Purchal. 11b.4. 
bya great !ſland of Ife, and by this Iſland we found ſome pieces of _ . "TIO 
Lee broken off from the ſaid Iſland, and being ingreat want of freſh 3" | 
water, we hoyſed ont uy Boats of both Ships, and loaded them-twice with lee, 
which made us very good freſh water. | 
Bur all this notrwichRanding., I yet retain. ſome ſcruple , till thoſe rhat 
have better opportunity to make a more. ſatisfaRory Experiment ſhall eaſe me 
efit,. For though by theſe Narratives ir ſeems more than probable , that 
the ice 19 the midſt of the Sea conſiſts bur of che freſh Particles of water, that 
plentifully concur ro compoſe the Sea water , yer befides that , in caſe the 
freſh water were taken , as ſome of that ,. I have found mentioned in Voy- 
ages , has confeſſedly been , from rhe top of the ice, ir might poſſibly be 
no more than melted ſnow , which , as we elſewhere rake notice, does in 
thoſe extremely cold Regions eafily freez upon the ice ir falls on,. and ofren- 
umes much increaſes.the height of it : Beſides this, I ſay, che Argument 


from the infipidneſs of the reſolved ice , will conclude bur upon ſuppoſition, - 


that as chat ice was found in the Sea, ſoir was alſo made of the Sea warer ; 
Which thongh it may have been ,. yet I ſomewhar doubr , whether ir were 
erno, fince 1 find ſome Navigators of che molt converſant in the cold Cli- 
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| | C 150.) | 
mates to inform us , That moſt of thoſe vaſt Quantities of ice that are to he 
met ith about Nova Zembla, and the ſtraight of Wergats, and thar choke 
up ſome other paſſages , whereby men have atremped to paſs into the ſouth 
Sea, are commpos'd of the accumulation of numerous pieces of ice .(cemented 
by intercepted and then frozen water) that are brought down from the grear 
Dh Kiver Oby, and others , ſo chat it may very well be ſuppog', 
> "omg $40 that theſe * mountainous pieces of 1ce may be ſome of thoſe, 
- ally rot which , upon-the thnrering of ice in Bays and firaits, partly 
the ftrait of Þy the hear ofthe Sun , and partly by the Tides , may be after. 
Weigats be wards by the winds and currents driven all up and down the 
ſtopped up to Seas, to parts very diſtant from the ſhore , and ſome. of theſe 
the Northesf'» {© may be, that our Countrymen met with , and obcain'd their 
with ſuch buge I -_y "_.".- : 
mouztains of freſh water from : Which I the rather incline to think , be. 
Ice, fince the cauſe that (as we ſhall have occaſion to obſerve in another 
Rivers Oby Se&ion) the main Sea ir ſelf 1s ſeldom or never frozen, 
_ von Pur my ſcope in- all this, is, but to propoſe a ſcruple , not 
ny more;whoſe 4D OPINION, | 
names are a0t yet kaows , pour out ſuch a quantity thereof , that in a manner it is incredible; 
For it cometh to paſs in the begining of the Spring , that in ptaces near untothe Sea, the It 
through the exceſſive thickaeſs , aud multitude thereof, doth carry down wood before it. And 
without doubt thisis the cauſe , that about the ſhore of the ſtrait of Weigares z ſo great abux- 
dance of floating w:od is every where ſeen ; and whereas tn that ſtrait near unto Nova Zems 
bla , #t ts ſoextreme Cold , it is no marvel , if in regard of the narrowneſs of the ſtrait, ſq 
buge heaps of Ice are gathered and frozen together , that in the end they grow to ſixty , or at 
leaf to fifty fathomes thickneſs : Saies the Deſcription of the Countries of Siberia, Samojcdy 
ec, extant in Purchas's third part of bzs Pilgrim. Lib. 3. Cap. 7» 


ITI. The next and principal thing concerning ice , is the bigneſs of it, 
which I find , by the Relations partly of ſome Acquaintances of my own, 
and partly of ſome Navigators into the Norrh , to be ſometimes not only 
prodigious , but now and1hen ſcarce credible, - And therefore, as I ſhall 
mention but few inſtances, that I have ſeleted our of the beſt Journals, 
and other writings I have met with , ſo 1 ſhall add a few-more Teitimomes 
te keep them by their murual ſupport , from being entertain'd with a Disbe- 
lief, which their ftrangeneſs would elfe tempr men to. 

Of the valtneſs of fingle mountains of ice , the moſt ſtupendous Exam- 
ple , that for ought T know , 1s to be mer with in any language but ours, 1s 
that , which formerly took norice of our of the Dutch Voyage to Novs 
Zembla , which was ninety fix feot high (that is above twenty foot higher, 
than on a certain occaſion 1 found the T.eads of Weſtminffer Abbey tro be.) 
Bur *cis probable, thatour Caprain James mer with as great, if not greater : 


For though in ſome places he mencions diverſe hills of Ice,rhar were aground 
. 
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fathom water , and conſequently were as deep .under water , as that 
ken notice of out of the Hollarders : Pag. 14. And though he elſe- 
where mentions other p1eces of no leſs depth , and twice as high as his top- 
Maſt head , and thi81n Jure, yer elſewhere, and long after relating his 
return home , he has this paſſage 3 Pag, 106, We have fail d through mach 
wount anne Ice tar higher than our Top-Maſt head : But this day we ſail'd ty 
the higheſt that 1 ever yet ſaw , which was incredible inaegd tobe related, 

Bur the Rupendouleſt piece (for heigth and depth) of fingle Ice , that 
perhaps has been ever obſery'd and meaſur'd by men , is that which our 
Famous Englith Seaman Mr. . Baffin (whoſe name is to be mer with in 
many modern Maps and Globes) mentions hiraſelt ro have met with upon the 
coat of Greenland , whoſe whole Kelation I ſhall therefore ſub;oyn , nor 
only becauſe of the ſiupendouſneſs of this piece of ice , bur becauſe he rakes 
notice of an obſervation , which I knew nor to have been made by any , and 
comes ſomewhat near the eltimate , we formerly made , of rhe proportion 


in 40- 


berwixt the extant and immers'd parts of floating ice , only the following 


Etimate makes rhe extant part ſomewhat greater than we did , which may 
eaſily proceed from other mens having, as Mr. Baffin here does , grounded 
their computation upon What occur:'d to them ar Sea, orinſalt water, 
where the ice muſt fink leſs, than in freſh water, ſuch as my = 
Etimate ſuppos'd.Our Navigarors words then are theſe, The 17, = m— 
of May we ſail'd by many great Iſlands of ice , ſome of which were \ 7. _— 
above 2.00. foot high above water , as | prov'd by one ſhortly after, 

which 1 foumd to be 2.4.0. foot high, and if the report of ſome men be true, which 
afirms , that there is but one ſeventh part of Ice above water , then the height 
of that prece of Ice which 7 obſerved was ove hundred and forty fathoms , or one 
thouſand ſix hundred and eighty toot from the top to the bottom, This propertion 
I know doth hold in much Ice , but whether it do ſo 1n all , I haow not, 


Thvs far of the heighr and depth of ſingle pieces of ice : as for the other | 
Dimenſions (the length and breadrh) 1 remember not , that | have read of 


any , that had the ( uriofity to meaſure theextent of any of chem, excepting 
Captain Femes, Whoſe Ship being once arreſted , between ſome flat and 
extraordinary large pieces of ice , he and his men went our to walk upon 
them, and he took the pains to meaſure ſome of the pieces , which he ſaies 
he found to be a 1000. of his paces long.Pag.17.And p:ohibly among ſo many 
mountains and Iſlands of ice,there ould have been found ſome intire pieces, 
of 2 greater extent than even theſe, if - men had had the curiolity to 
meaſure them. : 
Hithertq ive have treated of the bigneſs of fngle pieces of ice, we will 
nov proceed ts ſay ſomething of the dimenſions of the aggregaces of many of 
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| them, among which having ſeleQed four or five as the principal , T remem. 

—_ ſelf ro have yet mer with, Ipreſumeic will be ſufficient to ſub;oyn 
them only. | | 

About nl of the clock we met with a mighty bank, of ice , being by ſuppoſirin 
ſeven or eight leagues , or twenty fowr miles long , (ſaies that experienced 
com TN Half, in tis Voyage of Denmark for the. diſcovery of 

reen-land, ; 

Another of our'Engliſh Navigators mentions ,-that even in June all the 
Sea (wherein he was 1ndeavouring to ſail) as far 4s be could ſee from the top of 
« high hill, was covered with ice , ſaving that muthin a quarter of a mile of the 
ſhore it mas Clear round about once in a Tide, By which laſt clauſe, it ſeems, 
char this vaſt extent of ice , was either one intire floating Iſland , or at leaf 
a vaſt bank or rand ( as ſome Seamen ternrir ) of ice, - 

But the ftrangelt accountof banks of ice, that I have yet-met with in any 
ſober Author , 1s that which-is mention'd by the learned French Hydregre- 
pher , Fournier , whorelates, thar-in the year 1635. che French fleet ſailing 
to (arada , met withſeveral pieces of ice, as high as ſteeples , and pattÞ 
cularly one , wherher piece or bank of ice (for the French .word Glace may 
fGgnife either) which they were troubled ro coaſt along for above forty 
leagues. If this be the Tame Rory , (as onemay ſuſpeR it to be , by the 
circumſtances of the place , and fleer, ) there is a great miſtake in another 
place , where our Author ſpeaks of the vaſtneſs of the ice: but if -it be anc 
ther ſtory (as ſome differing circumſtances argue) the French it ſeems. met 
a with ice-far more flupendous , than even that zlready men- 
4p. &.Four, - fioned. For, (faies our Author) in the Sea which waſhes Ce- 
nier, Lv, 9+ #4da , there is often ſeen, even-in the monerh of Angſt, to 
cap. 29. com> Paſs by, Ices much bigger than Ships. In the year 1635, 
par'd with the che-French'Fleer ſailing chere coaſted along , for three daies 
the Farr o and three nights, one that was above' $0. leagues long , flitin 

me moot ſome places like vaſt Champions, and high in other like fright- 
ful hills. The lacter part of which paſſage may confirm what we formerly 
__— another Seton, concerning the unequal compagination of Icy 
I{lands. NED | 

To whatHas b<en ſaid rouching the extent, and other dimenſions of float 
ing , or at leaſt looſe pieces of ice, it will be fit to add fomething of the ev } 
rent of ice , coherent to one or both of thoſe ſhores , that bound the wate!, 
whoſe upper part 1s congeal'd, And-in the firſftplace , we-ſhall out of many 
Olai Mag lib, inQances to our preſent purpoſe , rhat might be borrowed from 
3- cap. 2.pag, Fhe writings of Olaus Magnm , fele& this one memorable one 


344: that ſhall ſerve for all -: Neque minors belland; impers (ow he) 
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Fart 66 G oth; ſuper aperta glacie , quam in ipſa ſolidiſſima terra confligunt ; 
7mo , #t prims dittum eſt., ub1 antea eſtivo tempore acerrima commiſſa ſunt bel- 
Is Navalia , eiſdem in locis glacie contreta, acichut militari modo inftrullic, 


Bombardis ordinatis , babemtur horrend; conflicius, Adeo ſolida glacies eſt wn 


equeſtribm turmis ſuſferendis, ampliter vel ſtrifle collocatis, 1 prerermir then, 
what he elſewhere relates of the Voyages and Wars made in Winter by the 
Notthern Nations. They that have liv'd in thoſe Countries , relate , as 


things moſt knoivn and familiar (what has been confirmed 
to me by more that one unſuſpeted eye witneſs) the 
long Journeys that are commonly caken upon the Icy 
Bridges ', or rather plains, by Travellers, with all their 
Carriages to very diſtant places, And chat which 
may bring credit to theſe ſtrange relations , by ſhewing, 
that no leſs unlikely ones are ſometimes true, is, what 
all Europe knows, that within theſe chree years che whole 
Smeiſh Army, led on by their King, march'd over the Sea 
to the Iſland of Zeeland, where Copenhagen the Capital 
Ciry of Denmark ftands, * Bur it may ſeem much more 
ſtrange, which I will cherefore add, that as in the North 
Countries frequently , ſo ſometimes even in the warmer 
Regions of the Eaſt , che Sea it ſelf, has by che Cold, 
been congeal'd te a prodigious breadth, J1nſolirum eff , 
(tith Bartholinus ) quod refert Conſlantinus Manaſſes in Au- 
nalibus accidiſſe , Theophslo imperante , ut hyems ſeva mare 
Cogeret in glatiem ad profunditatem ſane immenſam , bumi- 


Fmn Sepe alias 
& bis anny fata- 
libus tam profuns 
de congelauit(ma» 
rina Aqua) ut non 
tantum plaufir1, 
ſed integrum ex- 
ercitum ad aliquot 
Militaria Germas® 
nica ſecure vexe- 
rit , &c, Inguit 
T. Barthol, De ni- 
Vis uſu , P48. 43. 
Barthol, de nivis 
uſi 4, Cap. 6, 


Glyc as apud Fogy- 
nier, liv. 9, Cap. 
I'9» 


dumque illud Elementum, Lapidis ad daritiem, fluxione prorſus adempta, redi- 


geret, And Michael Glyeas relates , T hat inthe year 775. the Winter was ſo 
ſharp in the EaFt , that along the Coaſt , the Sea (he means the Mediterranean) 
wa frozen for 50, leagues , and the Ice was compatted as intoa rock, 30. Cubits 


deep ; ſo ſtrange a Quantity of ſnow, likewiſe falling , that ib was rais'd to the 


- beighof 30. Cubits above the Ice , which likewiſe agrees very well with what 


we formerly noted, touching the poſſible increaſe of che height of ſome pieces 
of ice by the falling of the ſnow upon them. 

IV. Ir remains nov, that we ſubjoyn a feiv promiſcuous obſervations 
—_— ice, that are nor ſo readily reducible to the three forego- 
Ing heads. 

fr we ſhall begin with what was taken notice of by the Datch in their 
Nova Zembla Voyage,where relating ho v thzyfaltned cheir Ships to agrear 
piece of ice, to ſhelter themſelves from the ſtormy winds , There (add they ) 
#* went upon the ice , and wordred much there at , it was ſuch manney of Ics : for 
07 
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an the top it was full of earth , and there was found about forty eggs, andit ay 
wot like other ice, for it was of a perfet Aznre colour, like to the 5hies, whereby 
there grew great conten:10n of words amongſt our men, ſome ſaying that it wat ice, 
others that it was frozen land ; for it lay unreaſonable high above the water , ; 
was at leaſt eighteen fathom under the water, cleſe to the ground, and ten fathm 


Iz the Even. 
ing we were 
Incloſed as 
mongſt great 
pieces (of ice) 
& bigh as our 
Poop , and 
ſame of the 
ſharp blew 


corners of 


them did reach 
quite uader as, 
Captain Jam, 


above the water, 

The like blev colour in rocky pieces of ice, I remember 1 
have ſomewhere found, to have been taken notice of by a mo. 
dern Navigator, or Whether the words of Yirg:l, concerning 
the frigid Lone, Cerulea glacie concrete , atque imbribus atriy 
belong to this ſubjeR, 1 leave others to contider, no; ſh:1l ] 
Ray to examine, whether rhis blewneſs, that has been obſerv'( 
in ice, be alwates an inherent or permanent colour , or elſe 
ſomerimes one of thoſe that are ſtyl'd Emphatical. 

'Tis very conſiderable ifir be true, what is related by Olay 
Magnus, concerning the degenerating (if I may ſo ſpeake)of 
ice, from its wonted hardneſs in the Spring of the year. tor 


= G6 inthe ſame Chapter, where he gives us the lately tranſcribed 
account of the ſtrength of Ice 1n thoſe Northern Countries, 
Olaus lib. x. after having interpos'd ſome other paſſages, he ſubjoyns 
Gp theſe words ; Liqueſcente tamen glacie ad principium April, 

vallus ejus forffendin , minus fortitudimt , niſi in aurora, awbulas. 
do confidit, quia ſolis diurno aſpetiu tam fragilis redditur , ut que equeſtres are © 
watos paylo ante portaverat, vix hominems nunc ſuſferre poſſit inermem, 

This puts me in mind to add, that ofrentimes in the writers of Journies 
and Voyages, we meet with mention of great noiſes made by the breaking of 
ice, and 1n this very Chapter our Archbiſhop taking norice of the clefts tha 
ſomerime happen in Champions of ice, adds, That when the ice chances thu 
fo open, eſpecially F it be in the night, the noiſe of 1# may be heard a far off, lik 
the loud and horrid noiſe of thunder, ard of earthquakes, And on this occaſion 
may be ſubjoyned a couple of paſſages exranr in different places of the former- 
ly mention'd Fawes Hall's Voyages : The firſt 1s thus delivered ; when m 
met with a huge and high Iſland of ice, we ſteering hard to board the ſame, al 
beirg (hot'a little too Northwards of 1t, there fell from the top thereof, ſome qual. 
tity of ice, which inthe fall did make ſuch a noiſe,as though it had been the repnt 
of five Canons, Bur rhe next paſſage is more direRly perrinent ro our preſent 
ſubjeR, and is couch'd in theſe words ; About twelve of the clock this myht, 
3t being flill calm, we found our ſelves ſuddenly compaſſed round about with gret 
Jſands of ice, which made ſuch a hideous noiſe, aswas moſt wonderful, ſe thay 
10 means we could double the ſame to the Weſtward, wherefore, &c., w 


C 155) : 
Oftheſe kind of :cy thunders (as ſome travellers call them? there are divers 
inftances to he met with, mention'd in the ſeveral Voyages of the Hollander, 
and particularly in thoſero Nova Zembla : Bur many, of thoſe noiſes ſeem 
to be made by the daſhing of the grear pieces of ice againſt one another :. Bur 
if it happens, when the ice (as ſometimes 1t 1s ſaid rodo) ſeems ro cleave, as 
it were, Of its own accord; to us that live in a temperate Climate, it may be 
a matter of ſome diſpute, whence theſe loud ruptures of ice may proceed. 
For 0/aus Magn, inthe Chapter above ciced, dozs not improbably aſcribe 
chem to the warm exhalations, that in ſome places aſcend our of the ground. 
And I remember, in favour of this opinion, that I once cauſed divers pieces 
of thick ice to be brought our of a cool place into a ſomewhar warm room, 
and liſtening, obſerv'd a noiſe to come from chem, as if it had beep produced 
by fore of of little cracks made in them, but ſomewhat or other prevented 
me from repeating che Experiment, and ſatisfying my ſelf about rhe Cons 
jeture. Bur having lately inquired of an intelligent Polander, that has tra- 
yelled much upon theſe icy plains, he agieed with our Author, and others, 
as to the frightful noiſes, that are produc'd by rheſe cracks of ice, but affirm'd 
upon his own obſervation (for that I particularly inquired after) that theſe 
orext clefts were often made, not by thawing heat, but by exceſſive cold, 
and that he had taken notice of them in extremely ſharp weather. Indeed 
we ſomerimes obſerve, that in very bitter frolts the frozen ground will 


(leave, as we elſeivhere have occaſion to take notice. Burt whecrher that be 


-not a different caſe from this, or whether the Po/oman Gentleman were not 
miſtaken, or whether both theſe mention'd accounts of the cleaving of ices 
may on different conjunRures of circumſtances take place, we leave to fas 
ther inquiry. 

Thereis a tradition concerning ice, about the famous Yolcan- 
Recla, in Iſland, which, though verily believ'd among the ſu Olaus Mage 
perſtitious vulgar of thoſe parts, is ſpoken of ſo {lightly by Blef- = lib. 17, _ 
keniss, who being upon thar coaſt, had the curiohity roſail pur- =D yr _ 
poſely chicher, rhar I rhink it nor iworth while to take any far- gap. 22. 
ther notice of ir. But *twere too tedious to ſet doivn in this 
Section, (Which the ſtrangeneſs and variety of the 1 heme has made ſo prolix 
already) the other things, that may be mentioned without imperrinency con- 
cerning ice ; and therefore we (hill here defift from fo laborious a rask, as al- 
ſo omic the handling of ſnov and hail : For though they are reducible to ice, 
yet I ſhall ar leaſt ſuſpend the treating of them, partly becauſe Bartholinss 
and Mereorologiſts have ſav'd much ot my labour, and partly for the reaſon 
newly intimared, fo that we ſhall concludethis SeQion as ſoon as we have 
taken notice, that there is yer Ar” relating to ice, Which, being —_ 
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ſe!f conſiderable, and whereof hicherto no experimental account appearsts 
have been given, what we our ſelves have tried about it,may challenge to be 
treated of apart. 


 FirtE XVL. 


Experiments and Obſervations touching the duration 
| of Ice and Snow, and the deſtroying of them by the 
Air and ſeveral Liquors. 


x. JF T may be anExperiment, as well inſtruQive as new, to determine, 

whar liquor difſolves ice ſooner than others, and in what proportion 
of quickneſs the ſolurions in the ſeveral liquors are made. For Men have hi- 
rherto contented themſelves ro ſuſpeR in general,thar there are other liquors 
potentially hot, wherein ice will ſooner diflolve, than it will in water, But 
chis opinion either being grounded upon no Experience at all, or taken up 
upon the light of what happens to pieces of ice, which no care was taken to 
reduce tothe ſame bulk and figure, no more than to meaſure attentively how 
long one ourtlaſted the other ; we rhought fir to tty, if we could! nor bring 
this matter ro Experiment, and make a determination in it, though not ex* 
aQly true, yer /eſf remote from exaAneſs than had been yer, for ovght | 
know, ſo much as attempted, 

2. Inorder to this we procured ſome bullet moulds, and having firſt care- 
fully Ropped the little Crevice, that is wont to remain betwixt the tvo 
halfs of the mould, with a good cloſe Cement, we. afterwards filled them 
with water, and carefully cloſed up the orifice of the hole, at which the wa- 
ger was poured in, and then ſetting the mould ro freez in ice and ſalt, we 
found ir difficult enough to keep the water (more or leſs of it) from running 
away through iome unpercetv'd paſſage, before the cold could have time 
by congealing ic toarreſt ir. But after a while, when we had thus made 2 
buller of ice, we found it a new and greater difficulty to get ir whole out of 
the moulds, without warming them, for by rhat way we could indeed loo- 
ſen the tce, but then we could not avoid thawing tt roo, and rhat moſt times 
not uniformly : wherefore we tried by greafing the infide of the moulds to 
keep the ice from ſticking ſo cloſe ro them, {notwithſtanding the diſtention 
the water ſuffered by its being frozen) bur thar we might pick out the bullet 

entire, and this ſucceeding well enough, we hoped by this way to obtain 
0s 
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our end, which was to have a competent number of pieces of ice of equal 
bulk, and of the ſame figure to be pur ar once to thaw in ſeveral liquors; 
but we could by no means procure moulds, which had any number of diſtin& 
cells of the ſame bigneſs, thoſe long pairs of moulds that were to be mer with. 
in ſhops, having their diſttin& cells generally madeon purpoſe of very diffe- 
rent bigneſſes, which rendred them altogether uſeleſs tor our delign. 
Wherefore we were fain, for want of an exaQter way, to take a elaſs pipe of 
the moſt even and Cylindrical that we had, and of a bore _— ro admit a 
big mans little finger, this glaſs being ſtopr at one end, and kept open at the 
other,was filled to the height of about half a foor or more of fair water ; and 
ice, and ſalr, being heaped vp abour it, that the cold might reach as far as 
the water did, tit was quickly frozen. In the mean while I had cauſed ſeve- 
ral wide mouth'd glaſſes to be brought into my Chamber (wherein, by rea- 
ſon of ſome indiſpoſition, that hindred me from going abroad, 1 kept ſome 
fire) and having poured ſeveral liquors into theſe glaiſes, which. had been 
placed all ona row, we ſuffered them to reſt there a while, that rhe ambienr 
Air might have time to reduce them, as far as it could to irs remper, and 
conſ2quently tothe ſame temper as to heat and cold, and then with the 
warmth of one hand, the included ice being looſned from the glaſs, as it was 
taken out, and a ruler divided into inches and eights, being laid alongft ic, 
with a knife a little warmed, the ice was ſoon, and yet not careleſly, di- 
vided into ſeveral ſmall Cylinders of three quarters of an inch,. a piece; and 
theſe Cylinders thus reduced to as ſenſible an equality. as we could, were 
nimbly and carefully pur into the ſeveral liquors hereafter to be mentioned, 


_ and whileſt we our ſelves watched very attentively, till each of theſe icy Cys 


linders was q#7te, and yet bur j# diflolved, we cauſed others to keep time 
by the help of a Pendx/uwm, whoſe Vibrations were each a ſecond minute 
(or 60. part'of a Common Minute, whereof 60, goto make an —_ and 
it was eafie for thoſe we appeinted, to watch the Vibrations of the Pendulum, 
notwithſtanding the Quickneſs ofits Motion, becauſe ir was-fitted to a little 
Infirument purpoſely contrived for ſuch nice obſervations, wherein a long 
Index moving upon a divided Dyal plate, did very manifeſtly. point out the 
number of the Diadromes made by the Pendulum, 

3. This Experiment was afterwards repeated twice with.Cylinders of ice, 
each of them an ich long, and chough the ſuccefles of theſe trials were vari- 
ous enough, yer we ſhall ſubjoyn borh the ſalr, (as being made wirh- more 
advantage than the farſt) that the more light may be gathered from them, and 
that at leaſt we may diſcover how difficulc it 1s to make ſuch Experiments in 
this matter, as thar all the nice circumſtances of chem may ſafely be. relied 


en. 
T1,. Trial. 
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I. Trial, | 
1. 'Oyl of Vitriol, where a Cylinder of Ice, of an inch long, being py 
into, latied 5. minutes. | 
2. Spirir of Wine, (in which the ice ſunk) laſted 12. minutes. 
3+ Aqua fortts laſted 12 4 minutes. | 
4. Water laſted 12, minutes. 
5+ Oyl of Turpentine laſted (not good) 44. minutes. 
6, Air laited 64. minutes. 


II Trial, 
I. In Oyl of Vitriol, where an inch of Cylindrical ice laſted 3. minutes, 
2. In Spirit of Wine, lafted 13, minutes, 
3. In Water, laſted 26, minutes. 
4+ In Oylof Turpentine, laſted .47. minutes. 
5. InSallert Oyl, laſted 52. minutes. 
6. Inthe Air, laſted 152, minutes. 


4. We likewiſe thought it worth trying, whether there would be any dif- 
ference, and how mnch difference there would be in the Duration of pieces 
of ice of the ſarne bulk and figure, ſome of them made of common water,and 
others of frozen Wine, Milk, Oyl, Urine, and other ſpirituous liquor ;rheſe 
rea pieces being expoſed to be thaw'd in the ſame Air, as other ambient 

1quor, | 

5. We alſo tried whether Motion would impart a heat to ice, by nimbly 
rubbing a firong piece of ice upon a plare of ice, and though this ſeemed to 
hatten che diſſolution in thar part of rhe icy plate, where the Attrition had 
been made, yer we were unwilling to determine the matter, till further and 
exatter trial have been made. 

6. And this brings into my mind an Experiment, that has by ſome been 
thought very ſtrange. The occaſion 1 remember was,thart | received rhe laft 
Winter the honour of a viſit from a Nobleman of great eminency and learns 
ing, who chancing to come in, while I was making ſome rials with ice, 
would needs know what } was doing with ir, but che preſence of a very fat 
Lady, in whom Hymen had made him happy, and of ſome other Company 
of that Sex, that he broughr 2Jong with him, inviting me co give him the 
anſwer, that 1 chought would be moſt ſuited and acceptable ro his Company, 
I mer:ily told him, that | was trying, ho'v to heat a Cold liquor with ice, 
and to ſatisFe him, that was no impoſſibility, I held out an open mouth'd 


olaſs, full of a certain liquor (which for ſome jult reaſons ] do not defer 
but 


< 
F 
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but do plainly reach it in an opportuner place) and deſired them tofeel, 
wherher it were not a&tually Cold, and when thev were ſatisfied, ic was ſo,. 
TIchoſe among the pieces of ice, thar lay by me, that I judg'd by the eye to 
be fir for my purpoſe, (for every piece was not ſo, for a reaſon 1 elſewhere 
ſhew,) and throiving 1t intothis liquor, it did not only in a trice vaniſh in» 
it, but the Lady, I was mentioning, ſeeing the liquor ſmoak, and advancing 
haſtily rotry whether it were really warm,found ir ſo hot, that ſhe was quickly 
fiin co let it alone, and had almoſt burnt her tender hand, with which ſhe 
had, in ſpight of my difſwaſion, taken hold of the glaſs, which Her Lord 
himſelf could ſcarce indure to hold in his. Bur this Experiment, which for 
the main I have repeated before competent witnefle, though it be not im- 

rtinent to the Hiſtory of Cold, yer I ſhall nor build much upon it, becauſe, 

W —_ ſoever many have been pleaſ'd to think it,I ſhall elſewhere ſhew, 
that T made uſe of a certain unperceivable ſleight,which,in my opivion,d1d as 
well, as the nature of the liquor and the texture of the ice, contribute to the 
ſuddenneſs and ſurprizingnefs of the EffeR. 

7. But to return co the duration of rhe effeQs of Cold, I think. thoſe much 
miltaken, who imagine, that the effe&s of Cold do continually depend upon 
the aQtual preſence and influence of the manifeſt efficients,as the light of che 
Air depends upon the Sun, or Fire, or other luminous body, upon whoſe re- 
moval 1t immediately ceaſes. For when cold agents have a&u-Ily brought a 
diſpoſed ſubje& roa ſtate of congealation, though the manifelt eſhicient cauſe 
ceaſe from aQing,or perhaps tiom being,the etfe& may yer continue. For an 
molt caſes, if a certain rexcure be once produced in a body, it is agreezble ro 
the conſtancy of nature, that it perſevere in that Rare, rill it be torceably pur 
eut of it, by ſome agent capable to overpower ir, and though we uſually ſee 
ice and ſnow, as it were of their own accord to melt away, when the froſty 
conſtitution of the Air ceaſes ; yet the cauſe of thar may be not barely rhe 
ceſſation of froſty weather, but thar thoſe eaſily diffoluble bodies are expoſed 
tothe free Air, which heing heated by the Sun beams, and perhaps by calo- 
rifick expirations from the earth, is furniſhr with an aRual cauſe,upon whoſe 
account it deſtroys the texture of the. ice and ſnow ; bur even here above 
ground,if ſnow be well compaRted into great maſles,in which by reaſon of the 
cloſeneſs of the little icickles, bur lictle Air is allow'd to ger between them, 


+-I have ſeen ſuch maſſes of ſnow laſt ſo long, not only in thawing, bur in rainy 


weather, as to be wondered at, and if ſuch ſnow (or ice) be kept in a place 
where it may be fenced from the Sun, and other external enemies, though 
the place, ir is lodged in, be not any thing near cold enough to produce ice, 
yet it will, as ſome trial hath taught me, . preſerve ice and ſnoiy for a very 
long time, . 

Appendix 
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Appendix tothe XV T Title, 


N eminent inſtance to confirm what is delivered ar the cloſe of the fores 
ooing Seftion, is afforded us by the conſervatories, wherein ſnow and 
ice are kept all the Summer long. Of theſe 1 have ſeen in Iraly, and elſe 
where ; bur ſuppoſing I had che command of ſome Iral;a», and other books, 
wherein I ſhould meet with che dimenſions,and other circumſtances thar be. 
long to them, my 'finding my expeRation diſappointed by thoſe books, 
makes me think ic very well worth while to ſubzoyn ſomewhar abour things, 
that may give us opportunity of making a mulcitude of Experiments about 
Cold. And therefore meeting the other day (by good chance) with my 
ingenious friend Mr, F. Evelin, his inquiſicive travels, and his inſighe into 
the more polite kinds of knowledg, and particularly Archice&ure, made me 
defire and expe& of him thar account of the /talian way of making conſervz- 
tories of ſnow, that I had miſgd of, inſeveral Authors; and having readily 
obtain'd my deſire of him, I ſhall nor injure fs juſtly efteem'd a {tile as his, 
to deliver his deſcription in any other Words, than thoſe enſuing ones, 
wherein I received it from him. 

[ The ſnov Pits in /raly, 8c. are ſunk in the moſt ſolitaty and cool'd pla. 
ces, commonly at the foor of ſome mountain or elavated ground, which may 
| beſt prote& them from the Meridional and Occidental Sun, 25. foot wide 
at the 2cifice, and about 50. in depth, is eſteem'd a competent Proportion, 
And though this be excavated in a Conical form, yer it 1s made flat at the 
E-" bottom or point, The fides of the Pit are.ſo joyc'd, that boards may be 
4 nail'd upon them very cloſely joynted. (His Majelties at Greempich newly 

made on the fide of the C aſtle-hill, is, as I remember, Reen'd 

: eh, re wich Brick, and hardly ſo wide at the mouth.) Abour a yard 

lied with from the bottom is fix'd a ſtrong Frame or Tresſle, upon which 

1 reeds long- lies a kind of woodden grate; the top or cover 1s double 

| ways, iaſtexd thatch'd, wich Reed or Stra:v, upon a copped frame or roof, 

of boarding or jn one of the ſides whereof is a narroiv door-caſe, hipped on like 
Reening. the top of a Dormer, and thatch'd, and ſo it 1s complear. 


To conſerve Snow, ; 
They lay clean Straw upon the grate or iactle,ſo as to keep the Snoiv-fromy 
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running through, whileſt chey beat ic ro a hard cake of an icy conſiſtence, 
which 1s near one foot thick, upon this they make a layer of firaw, and on 
tharſnov, beaten as before, and fo continue a bed of firaw, and a bed of 
fnow, S. S. S. till che pit be full to che brim. Finally, they lay Straw or 
Reed (for 1 remember to have ſeen both) a —_— thickneſs over all, 
2nd keep rhe door lock'd, This grate is contriv'd, that the ſnow melting 
by any accident in laying, or extraordinary ſeaſon of weather, may drain a* 
way from che maſs, and fink without ſtagnating upon it, which would acce- 
. terate the Diſflolution, and therefore the very bottom is bur ſlightly Reen'd. 
Thoſe who are molt circumſpe& and curious, preſerve: a tall Circle 
of ſhady trees about the pir, which may rather ſhade, chan drip up- 
on it. 
by far this learned Gentlemans account of Conſervatories of Snow. And 
on this occaſion I might add whar the Dwatch in their Nova Zembla Voyage 
relate, namely, that the three and twentieth of June, though it were fair Sun- 
ſhing weather, yet the heat was not ſo ſtrong as to melt the Snow, to afford them 
water to drink, , and that in ſpight of their being reduc'd to put Suow into their 
months, to melt it down into their throats, they were compelled to tindure great 
thirſf, Bur becauſe it was in fo cold a Climate, that this duration of the 
Snow was obſerv'd, I ſhall rather take notice, that in the Alps, and other 
high mountains, even of warmer Climates, though the ſnow doth partly , 
melt towards the endof Summer ; yet in ſome places where the refle&ion 
of the Sun beams is leſs confiderable, the eops will even then remain cove- 
red with ſnow, - as we among many others have in thoſe Countries obſerved. 
And for further confirmation of the DoAtrine deliver'd at the end of this 16. 
Title, 1 ſhall ſubjoyn a Paſſage, which having unexpeR&edly met with in at 
unlikely place of SO James's Voyage, I think nor fit to leave unmenti- 
on'd here, not only becauſe 'ris the ſole arcificial obſervationthat 1 yer mer 
wich, concerning the laſting of ice, atid ſo may recommend to us the Inge- 
 nuicy of an Author, whoſe Teſtimony we ſomewhat frequently make uſe of, 
bur becauſe the obſervation is in it ſelf remarkable, and norwithſlanding, the 
difference of places may ſerve for the purpoſe we alledge it : Our Naviga- 
tors words are theſe ; Pag. 1o1. 1 bavein July, andin the beginning of Au- 
guſt takgn ſome of the 1ce into the ſhip, and cnt it ſquare two foot, and pat it in- 
to the Boat, where the Sun did ſhine on it with a very ſtrong 'reflex about it. 
And notwithſtanding the warmth of the Ship ( Ho we kept & good fire ) and our 
breathings, and motionsit would not melt in eight or ten days, And it is alſo 
conliderable to our preſent purpoſe, what the ſame Author elſewhere has a* 
bout the durableneſs of the Congelation of the ground not yer thaw'd at the 


beginning of June, For the grownd Geo! he) Pag. 65, wes yer frozen, avd 


thus 
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thus much we found by experientt in the burying of onr men, in ſetting up the 
Kings Standard towards bbs latter end of de and by our Well at our 7 Jr " 
way inthe beginning of July, at which time upon the land, for ſome other rea« 
ſens, it nas very hot meather, 


PET 
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Conſiderations and Experiments touching the Primum 
Frigidum. | 


1.*F*He diſpute, which is the Primwns Frigidam, is very well known 4- 
h mong Naturalifts ; ſome contending for the Earth, others for the 
Water, others for the Air, and ſome of the Moderns for Nirre : But all 
ſeeming to agree, that there is ſome Body or other, thar 1s of its own nz 
rure ſupreamly Cold, and by participation of which, atl other cold Bodies 
obtain that quality. | 

2, Bur for my part, I think, that, before men had ſo hotly diſputed, 
which is rhe Primwum Frigidum, they would have done well to- enquire, 
wherher there be any ſuch thing or no (in rhe ſenſe newly expreſs'd.) For 
rhoveh I make ſome ſcruple, reſolutely to comradift ſuch ſeveral Secs of 
Philoſophers, as agree in raking ic for granted, yer I chink it may be not 1t- 
rationally _— and that upon two or three accounts. | 

3. For (firſt) it 1s diſputable enough, as we ſhall hereafter ſee, whether 
cold be (as they ſpeak) a poſirive quality, or a bare privation of hear, and 
tilt chis queſtion be derermined, tt will be ſomewhat improper to wrangle 
folicitouſly, which may be the Primam Frigidam, For 1f a Bodies being 
cold, fignifie no more, than its not having its inſenſible parts ſo much agita* 
red, as thoſe of our Senſories, by which we are wont to judge of tactile qui- 
lities; there will be no cauſe to bring in a Primum Frigidum,upen whoſe ac- 
count particular Bodies muſt be cold, fince ro make this or thar Body fo, 1t 
ſuffices that rhe Sun or the Fire, or ſome other agent, whatever it were,that, | 
agirated more vehemently irs parrs before, does now Either ceaſe to agitate 
them, of agirare them but very remiſly: So that, rill ic be derermin'd, 
whether cold be a poſitive quality, or but a priyitive ; it will be needleſs ro 

| cont 
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zontend, what particular Body ought ro be efteem'd the premwnr frig:duw (in 
the ſenſe above ſpecift'd, ] | 

4. Secondly, Though it be taken for granted, not only by the Schools,but 

by their Adverſaries the Chymiſts, that heat and moiſture, drineſs and gravi- 
ty,and I know not how many other qualittes, mult have each of them a y@rov 
Axl1y, of a principal ſubjeR ro reſide in, upon whoſe account, and by par- 
ticiparion of which, that Qualicy belongs to the other Bodies, wherein ir is 
to be mer with ; though this be fo, I ſay, yet wehave * elſe- 

where fully enough manifeſted, that this fundamental Notion, — 
| ypon which much of rhe DoArine of Qualiries, is both by A- en? CO 
r:totelians, and vulgar Chymifts, ſupertiruRted, is but an unwarrantable con- 
ceit, and therefore not ſufficient for a wary Naturaliſt to build the Notion of 
a primum frigidums upon ; there being indeed many qualities, as gravity,and 
fioure, and motion, and colour, and ſound, &'s, of which no true and ge- 
nuine Te&Te? Jex]ixzy can (for ought 1 could ever yet diſcover) be affigned : + 
and becauſe heat and cold are look'd upon asDiametrically oppoſite Qualiries, 
me may conſider, that it will be very hard to ſhew, that there is a we@rey 
Axl ex9y of heat 3 fince ones, and merals, and plants, and animals, and 
' (veryfew excepted) all conſiſtenc Bodies, we are converſant with, may by 
motion be brought ro hear, which to attribute to the participation of ſome 
portion or other of the imaginary Elemenr of fire, is not only ; 
precarious (being affirm'd by many, and prov'd by none) bur —— 
erroneous or at leaſt needleſs, as we have more at large declar'd flame. us 
in other papers. | 

5- Athird thing, that induces me to queſtion, whether there be a primums 
frigidews, is, that among thoſe Bodies,thar the chiefelt SeRs of Philoſophers, 
whether Ancient or Modern, havepitch'd upon, theres not any, thar ſeems 
clearly to deſerve the title of the primune frigidum. Burt tomake this appear, 
we muſt diſtinly ( though as briefly as our defign will permit) conſider 
thoſe four ſeveral Bodies, which we have (at che Beginning of this Se&ion) 
taken notice of, to ſtand in competition, in the Opinions of Philoſophers, 
for the title of premuns frigidum. 

6, Firſt, then Pſxtarch and others contend, that it is the Earth $5 bur to 
omit other Arguments, we ſee, that the Earth is frozen not by irs own cold, 
bur by its vicinity to the Air, as may be argued by this, viz. that the con» 
gealing cold even in the midſt of Winter atte&s bur the ſurface of the Earch, 
where it borderson the Air, and ſeldom pierces above a few feer, or, art 
moſt, yards, beneath that part wherein the Earth is expoſed, and immedi=- 
ately contiguous, to the Air, as inay _ by what we have formerly deli. 
ver'd concerning the ſmall depth, to w _ frolis reach inthe ground, 0 

2 theree 
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therefore if che Earch be proteQed. from the Air (though-by ſo cold a Bodyay 
water ) ir-may be bept unfrozen all the Winter long, as may be gathered from 
that remarkable praQiſe inthe great Salt-marſhies of che French Iſlands of 
Xaintonge, where, as a diligent Writer of chat Country, very well verg in 
the making of the French Salr,informs us, when once the ſeaſon of Coagye 
lating Salc by the hear of the Sun is quire paſt, the Owners are careful 
opening certain Sluces to over-flo all the Banks,, and Dams, that make 
and divide the Salr-ponds,and ſerve for the Workmen to-paſs to-and fro : for 
(faies my Author in his own language) if chey left thoſe Marſhes (or Salt 
works) uncovered, rhe froſt would make fuch havock amongſt them, that ie 
would be neceſſary to make them up again every year, but by means of the 
water, they are preſery'd (or kept in repair) from year to year : which pragiſe 
I the rather mention, becauſe the hint, it affords, as it 1s conſiderable to 
our preſent purpoſ?, ſo ir may on ſome occaſions be applicable ro-praftiſes 
uſeful co humane ſociety. ; 

7. Beſides, the Exth being (according to thoſe we reaſon with) the 
coldeſt, heavieſt, and folideſt of Elements, 1t is nor ſo probable, as toexcuſe 
them from need of proving it, that thoſe exceſſively cold Agents, that freez 
the Clouds into Snow and Hail, ſhould be rerrene Exhalations-carried up to 
the Middle Region of the Air, efpectally ſince ic muſt be done by Agents, 
either hard to be gueſs'd at, or confiderably hot. And *cis-nor eafte to-givea 
reaſon, why, if Elementary Corpuſcles (ſteaming from the Earth, have ſuch 
a congealing cold, where they are diſunired, and but incerſpers'd among the 
particles of Air, the Maſs of che Earth it ſelf, whence thoſe Exhalations are 
fuppos'd toproceed, ſhou}d not beable alſo to congeal water, fince the Ter- 
relirial Corpuſcles being more thick ſer, and united in a Clod of Earth, than 
in an equal portion of the Atmoſphere, ir ſeems, that where the frigorifick 
matter 15 more denſe, the cold ſhould be more vehement, as Philoſophers 
obſerve, that heat is more incenſe in a glowing bar of Iron, than an equal 
portion of the flame of kindled Straw. | 

$. But (not to repeat what we formerly mention'd about Colds being 2 
Privation) there is another Argument againſt the Farths being the primum 
frigidum, and that 1s taken from the Subterraneal fires, which breaking forth 
in many places of the Earth, asin «Atna, Veſuvius, Hecla, the Pico of Tens 
riffe, 8c. ſeem to-argue a Subterraneal fire, upon whoſe exiſtence not only 
many Chymiks build great matcers, but even divers Philoſophers have a 
dopred ir, as to employ it as one Argument of rhe Earthbs being naturally 
neither hot nor cold. The mention of this Subterraneal fire brings into-my 
mind ſone things that I have mer with amongſt good, though not Claſſick, 
Authors, and amongſt men that have been either diggers of {or _— 
in 
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= in) Mines - not impreper to be here taken notice of. For though © do not now 


intend to declare my opinion about the Central fire, either of the Chywiſts, 


' or Carteſians, and though the Examples newly mention'd and ſuch other ſeem 


tome but very inconſiderable, in reference to the whole Earth, yet tis ob- 
ſervable to our preſent purpoſe, that there ſhould be ſo much Subterraneal 
heat or warmth, ar leaſt generally to be met with: Fer even where there 
appear no manifeſt ſigns of Subterraneal fires, I have known thoſe, that were 
wont £o 2o to the bottom of deep Mines, complain, that a very little Fxer- 
ciſe would put them into a grear ſiveat y and a learned and experienced 
French DoRor, that hath wrirten in his own Language of Srones and Jewels, 
affirms, that in ſ#cþ Mines the Subterraneal Vapours and Exhalations, are vi- 
fbly ſo abundant, and likewiſe ſo her, that che Mine-mern are conflrain'd 
(which a perſon I ſpoke with affirmed ro me, rouching himſelf) ro work in 
cheir ſhirts, by reaſon of the grear hear they there fel, and though I would 
have been glad ro know, whether thoſe deep places would have appear'd as 
hot, when judg'd of by a ſeal'd Weather-glafs, as they did to the Mine- 
mens Senfories, becauſe of ſome liccle doub 1 harbour'd » Whether much 6 
that copious {weating, and ſeeming heat, might not proceed from the thick- 
neſs of the dampiſh Air, and its unfirneſs for Reſpiration ; 
yer, becauſe a Yi-r#ſo, that had a Lead-Mine of his own, in De Claves as 
which he wrought himſelf for curioſity, anſwered me, that he A—_— 
was not Wont to find any difficulty of breathing in the place, —— 
where he was ſo apt toſweat ; and ſince I find not, that others 3, 
have complain'd of having their reſpiration incommodated in 
ſuch places, unleſs by Accidental Damps, my ſcruple was much abated, 
and the rather,becauſe the Author lately mention'd,cxpreſly affirms,1b:d.that 
the Sudorifick heat (if I may ſo ſpeak) 1s to be found in the Bowels of the 
Earth, as well in Summer as in Winter, which prevents the aſcribing of it 
to Antiperiſtafir, And in other places than Mines *ris generally obſery'd, 
thar Wells and Springs freez nor, if the place, whence the water 1s drawn, 
de very deep, bur, as we have obſerv'd elſewhere, that it ofr comes up 
ſmoking, and, as it were, reaking, which argues, that at the leaſt the Earth, 
wherein it was harbour'd, or chrough which ir paſs'd, was, if not warm, free 
from ſuch a degree of Cold, as might be expeRed in the Earth, if it were the 
primums frigidum, Nor can ic be reaſonably pretended, that the Subterra- 
neal heat comes from the Beams of the Sun, ſince learned Men 


have obſerved, that thoſe heart not the Earth above fix or ſeven AN li Naw 
foot deep even in Southern Countries, and thovgh we ſhould py —M_i 


allow them to pierce three times as far, yet that (would not be 


confiderable to the depth of the Mines above mentioned, and if the lower 
part 
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part of the Earth were of its own nature cold, and received the heat ir dif. 
cloſes only from the Sun and Stars;the deeper men dig, the leſſer of heat and 
ſeams they would meet with, wheras the above cired French Mineralliti af 
firms, that the lower they go, the more vapours, exhalations , and heat 


they find, 


9. But becauſe this learned man delivers this circumſtance in a dogmati. 


* In the Diſcourſes ahout Antipe. 
riſtalis, the following paſſages are 
taken, out of 4 ſmall narrative, 
conſifting of about two ſheets of pa« 
per of Jo. Baptiſta Morinus, pub- 
liſhed in the year 1619. and ti- 
tled, Relatio de locis Subterraneis, 
annexed to a diſcourſe (tos much 
built on Aftrologital and Ariftote- 
lian grounds) of the threefold Rea 
£208, that he conceives to be as 
It in the Earthas in the Air. 


* #1d6 caloy ille procederet petii a 
Prefetio. Reſpondit, ex partibus 
inferioribus, inferius enim perpetuo 
ealet, Luod reſponſummagis ade 
buc miratus, queſt vi an res ita ſeſe 
haberet in fodinis omnibus. Re« 
ſpondit ita ſe babere in omnibus, 
futen profundis, ut poſt profundum 
Terre frigide traflum, in locum ca- 
lidum deſcendatur. Et quod, ubi« 
cunque terra foditur poſt fimilem 
profunditatem, nullum amplius ſen- 
titur frigus, ſed ſemper calsr,quan- 
Ftumeunque profunde fodiatur 


T Percunflatus ſum an quo 
anagis acceditur ad terre centrum, 
calor ille major perciperetur. Re- 
ſpondit, id nunquam fuifie animad 
wverſum, nift interdum dum fods- 
endo occurrebant vene calidorwum 
Mineralium. 

m——— Hec Reſponſa n01 in unica 
fodina, et ab unico prefetto accepi; 
ſed, &c, 


cal, rather than an hiſtorical way, I will add 
ſomewhat our of a relation (whence I have 
* elſewhere taken orher particulars) made by 
a French Phyſician likewiſe, that had the cy. 
riofity to deſcend himſelf into the deep Mines 
of Hungary, ſome of which, that he went 
down into, may be colle&ed by his Narrative, 
to have three -or four hundred fathom, that is 
eighteen, or twenty four hundred foot of per- 
pendicular depth. This Author then relares,that 
after he had deſcended abour 180. or a hun« 
dred fathoms, he came into a very warm Re. 
oion of the Earth, which laſted to the bottom 
of che Mine, and is fo hot both Winter and 
Summer, that the Laborers are wont to work 
in it without their clothes, and he was ſcarce 
able to indure the heat of it, although the ex- 
ternal Air were very hot : the weather being 
very fair, and the moneth Fly, * He adds, 
that he having demanded of the Overſeer of 
the Mine, whence this theat came, he was 
anſwer'd, to that and ſeveral other queſtions, 
That it came from the lower parts of the 
earth ; that where ever they dig the ground, 
afrer they are come to ſuch a depth (which he 
elſewhere mentions to be about $0. or a hun- 
dred fathom) they feel no more any cold, but 
a perpetual heat, how deep ſoever they dig, 
(+ yer withour obſerving, that after they are 
once got into that warm Region,they find the 
heat ſenſibly increaſe,rhe nearer they approach 
to the centre of the earth, unleſs by accident 


they happen to dig through veins of hotterMinerals.)And theſe anſiers(ſub- 


joyns my Author) I received got in one Mine alone,or from a ſingle overſeer, 


buc 


nd — Wwe wenn 
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hurin all the Mines, and from all the Maſters of them fo that if theſe 
were noc miſtaken, we may ſafely conclude, that as far as experience can 
inform us, the body of the earth in its lowermoſis parts, where 'tis preſum*d 
to be coldeit, is every where, and that conſiderably, hot. 1 ſaid if, if theſe 
Mine-men were not miſtaken,becauſe having been in the bottom of ſome Mines 
my ſelf, though I find it acknowledged, that 'ris ill warm in the bottom 
of deep ones, yer I confeſs, I ſomewhat ſuſpeR by whar I have obſerv'd, that 
this degree of heat, which our French Vhyfician found in the Hangarian 
Mines, might be rather in grear part from the peculiar nature of rhote: pla» 
ces, or of che Minerals oenerared there, than barely (as he and rhoſe rhac 
inform'd him ſuppoſe) from che greatneſs oftheir depth beneath the ſurface 
of the earth ; for 1 know ſeveral mixtures, beſides thoſe that are common, of 
bodies neither of them a&ually hor, which will produce a confiderable de- 

ee of heat. And very credible eye witneſſes affirm, that in ſome parts of 
Englend, they dig up good ſtore of a kind of Mineral, which is thought to 
be of a Vitriolate nature, which by the bare addition of common water, will 
oroiv hot, almoſt to ignition. So that the Hungarian Mines being deep, and 
2s appears by our Authors Narrative, being nor deſticute of water enough to 
make a Subrerraneal Spring in the Mine its ſelf, beſides what water may 


- plencifully aſcend in the forms of vapours, and moiſten rhe Oar, it may be 


ſufpeRed, char either che water, or ſome appropriated Mineral fpirir or juice 


| (of which the bowels of the earch may contain divers, that we know nothing 


of) may produce together with the Mineral a warm fteam, which for want of 
ſufficient vent in thoſe narrow, and cloſe places, may hear them conſidera. 
bly, which conje&ure may be countenanced by theſe three circunſtances, 
that I cook notice of in our Authors Narrative ; one, Fhat the ſmoke that co 
toul]y aſcended out of the Mine by the perpendicular grove, was not barely 
ot, but conſitted of ſtinking exhalations, which were (o ſaline, and fretting, . 
38 ofcentimes to corrode and ſpoil both the woodden ladders or ſtairs, and 
the iron inſtruments of the digeers. The other, that the overſcers themſelves 
of the Mines, told CMorinus ( as we lately 
ſaw) that they in ſome places met with veins » cy {6ſrendendo calorem illus 
of hot Minerats, which made it hotrer, than magis ac magis augers ſentirem 2 
the bare vicinity of thoſe places to the centre hujus rationem peri; @ prefetio, 


| quod in nulla adbuc fodina. ſomilem 
of the earth would have done. And /aftly, 9599 * ;utenfovem percipiiem. Ken 


* 50ur Author was deſcending into the gold- ſpondit, Mineram Vitrioli paulo in. 

en Mine at Cremmitz, he found in one place, Ferius exiftere, que calorem multi» 

the heat to increaſe as he deſcended more and priicaret. 

more, (which ſeems not to agree with a paſ- 

hge we lately mention'd outof him) and to. exceed any he had mer wich in 
any 
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2ny other Minez and afterwards the overſeer bringing him into a room, tha 
bounded with ſmaragdine Vieriol, (the Mineral. whence this hear pro- 
ceeded) though the room were ſpacious, he found there, befides a (harp 
ſpirit very offen6ve to his throat, ſo troubleſome a heat, rhat he was ready 
to faint away with ſweating,and very much wondered how the diggers were a- 
ble to work there. And elſewhere the Author himſelf nores,rhat ſuch hot Mines 
of Vitriol, or Sulphur, may be found even in the firſt region of the earth, (a 
he calls rhat which is ſomewhat near the' ſurface, which he chioks firto 
name the cold region) and within a large ſphere of aQivity make it perperual+ 
ly hot. Bur this, as I was intimating, 1 mention but as a ſuſpicion, or a 
conjeure, and nocwithſtanding that the degree of heat may be much in- 
creaſed intheſe Mines, by the concurrence of accidental cauſes, in caſe the 
conjeRure be admitted ; yet fince the frequency of a ſenſible degree of heat 
in very deep places does very little favour their opinion, that will allow the 
earth to have noother hear, but what it receives from the Sun beams, orby 
the manifeſt fire of burning hills, ena and YVeſuvias, And if it ſhould be 
objeRed, thar this Subterraneal heat is adventitious to the' Earth, which is 
ſupreamly cold of its on nature 5 Gaſſezxdus might reply, that*ris as likely, 
that the coldneſs of ic near the ſuperficies may be adventitious too, and that 
It appears at leaſt as manifeiily, that the one proceeds from the contiguous 
Air, as it does, that the other proceeds from ſome included fire ; and if 
miſremember not, he bath this conſideration, that *cis ſomewhat Rtrange, 
that Nature ſhould have intended the Earth for its ſummum frigidum, and 
yer thar a grear part ( and for ought we know rhe greateſt ) ſhould be cone 
Rancly kept warm, either by che Sun, as under the Torrid Zone, 
or by the Subterraneal fires. But the obje&ion mention'd againlt 
Gaſſendw, oppoſes but one of the Arguments we have alledg'd againſi the 
Earths being the primam frigidum , ard would leave the others in their 
force, though it did more convincingly anſwer, that, againit which 'tis 
framed, than it ſeems to do. : | | 
10. And if the Patrons of the Earths coldneſs, to evade the Arguments 1 
have alledged, ſhould pretend, that when they affirm che Earth co be the 
primum frigidum, they mean not the Elementary Earth, but ſome Body that 
15 mingled with it ; 1 ſhall defire to know, which "ris they mean of the many 
other Bodies, that make up the Terreſtrial Globe, that we may examine 
what right it has tothar Title ; and in the mean time I ſhall conclude againſt 
them, that the Earth it ſelf has none, fince they grant a colder Body than it, 
and ſuch a one as the earth muſt be beholding to, for the greateſt degrees of 
coldneſs it chances topoſleſs. - | 
11, But though I preſume, enough has been ſaid to make ir ayer = 
| bf 
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| fikely, that the Earth ſhould be the primenum frigidun, yet I muſt in this dif- 
fenc fromthe learned Gaſſendws, that he thinks che Earth, not only nor tobe 
- the primumfrigidum, but not to be naturally cold any more than hot. For 
; theinſenſible parts of the Earth, like thoſe of other firm Bodies, being hea- 
vy, and perhaps groſs, and either having no conſtant motion ar all, or ar 
; leaſt a far more remiſs agitation, than that of our Senſories ; ir ſeems to fol- 
; Jov, that the Earth mult ſeem cold ro us, unleſs it beby che communicated 
hear, or motion of ſore exrrinfick. Agent, pur into a degree of agitation, 
that belongs not to its nature ; and for the like reaſon I think it not improba- 
| ble, char pure Earth ſhould in irs own Nature be colder, than either pure 
| Water or pure Air, ſince che Earth being a conſiſtent Body, its component 
particles are at reſt among themſelves, or at leaſt mov'd with an almoſt infi- 
nice ſlowneſs, whereas Water and Air being fluids, their component particles 
| mult be in a reſtleſs and various motion, and conſequently Be ef remote 
| cles is more vehement- 
12. And if thoſe, that plead for the Earth, had declar'd, that they meant 
not the pure or Elementary Earth, bur that part of the Terreftrial Globe, thar 
| isdiſtin& from the Sea, and other Waters, that make it up, and would have 
| Earth in thar ſenſe nor to be the primmm frig:idum, but only the frmmun fri- 
| gidum, perhaps chey might have a berrer plea for their Opinion, than they 
can urge for theirs, who contend for the Warer or the Air, eſpecially, if to 
| countenance their Opimon, this memorable obſervation be added, which I 
havemer with among thoſe *Navigators, * 


| From hear, which is a ſtate wherein the various agitarionof the minute parti. 


W | that have had the greateſt Experience of 


the Frigid Zone; for the Darch, that 
ſal'd thrice to Nova Zembla, and once 
wintered there, affirm in their firſt voy- 
zve, that the higheſt degrees of Cold 
are not to be mer with in the main Sea, 


' where yet men are molt expos'd to the 


Operations of the Air,and of the Water, 


ut either npon the Land or near ir. That 


accurate Geomerrician and Hydrogra- 
pher Fowrnjer tells us, that in 1595+ the 
Hollanders being intercepted by Icy 
Sholes in the (traight of Wergars, and 
meeting with certain Auſcovites, de- 


It was not the Sex, nor the nearneſs 
#nto the Pole, but the Ice about the land, 
that lett and bindred us (as I ſaid before) 
for that as ſoon as we made from the land, 
and put more into the Sea, althougb it was 
much further Nortbward, preſently we felt 
more warmth, and in that opinion our Pi. 
lot William Barents dyed, who notwith- 
ſtanding the fearful and intolerable Cold 
that beindur'd, yet be was not. diſcourde 
ged, but offer'd to lay wagers with divers 
of us, that by Gods help he would bring 
that pretended Voyage to an end, if be 
beld bis courſe North-eaft from the North 
Cape, Gerat de Veer in Purchas, pag. 
474+ 


wanded of them, whether thoſe Seas were always frozen, and were anſwer- 
| ed, that neither che Northern Sea, nor = of Tartary did ever freez, and 
| FS." Bk | © chat 
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Har "tas only that Rraighit with the Sea,. contiguous to the ſhores of ſome 
Bays and Gulphs,chat Were frozen; and our judicious Author,not only adds, 
thit ih effeR all thoſe char; ſailirito thoſe parts relate, Thar all thoſe Lumpg 
"of Ice are ſuch as have been Tooſened, and ſevered from the Iſlands, and the 
Rivers'of the Samojedsiand Tartars,but adventures to affirm in general terms, 
that 'tis certain, rhe'#4;n Seas never freez,, and that tis bur the confines, and 
ſhores of ſotne of them, thar are frozen... 0, 

13. That the water is the prinmmum frig:dam, the Opinion of Arifotle has 
made ir to be,. that of the ſchools, and of the generality of Philoſophers,But 
I cans little acquieſce in this opinion, as-in the former, not findigg it agree-- 
able to whar Experience teaches us. 

T4. For nor to mencion, that ir would be very difficult to-prove, that 
drvers vety.cold Bodies, as Gold,and Silver, and Chryſtal, and ſeveral 
ther fuſible ſtones have in them any warter atall, ro which-rheir coldneſs may 
with-any degrecof probability be aſcribed ; nor to urge che Arguments, that 
ſome Modern contenders fer the ſupream coldneſs of the Airare wont to im- 
ploy ;-nor (I ſay) to inſiſt on ſuch things,. I ſhall-content my ſelf ro make: 
uſe of this obvious pawiyuerer of Cold; that inRivers, Ponds, and other re- 
ceptacles of water, the congelation begins at che Top where the liquor is- 
expos'd to the immediate contaQtof the Air, which ſufficiently argues, that 
the Air is.colder than the Water,' ſince itis able nor only ſenfbly to refti- 
Serareir, bur to deprive it of irs fluidity, and congeal it-into Ice, whereas: 
If the water it ſelf were the primumfrigidum, eicher it ought to be, arlgaſt as 
to the major part of it, always-congeal'd, or we-may juſtly demand a reaſon,. 
Why whewic does freez, the-glaciationſhould -nort begin-in the -middle, or 


_ atthe'bortom, :45-ſoon asar the Top, if not ſooner. And our Arguments: 


againſt rhe\precedency of the water in point-of coldneſs, may be Rrengthn'd 
'by this,. Thar'frofts are'wonr.tobe hardeſt, when the Air is very clear, and 
freeſt from Aqueous vapours, whereas in rainy weather, "wherein ſuch va- - 
pours moſt-abound, -the-cold is'wont to be far more remiſs: To which we 
may add, what we htely-deliver'd from the obſervation of Navigators, that 


eveninthe frigid Zone the main'Sea, where yer the water is in the greateſt 


maſs, 'atd'ſ6 moſt Tikety, as well as advantag'd todifcloſe its nature, never 


freezes, though the Straits; and Bays,. and Gulphs be frozen over, which! 
argues, [thar-the greateſt degrees of Cold are rather.cobeaflign'd to the Air, 
-ortotherBarth;- than tothe Water, which by che praftiſe formerly mentt- 


on'd of the Maſters of the French Sale Marſhes appears.ro be. (when it is of a 
conkiderable depth) fitter to preſerve Bodies from-congelation;than'to con- 
geal them, which inſtance I che rather repeat, becauſe it ſeems co argue,rhat 
che Water is nor ſo much as diſpog'd to- receive any very intenſe degree - 

cold 
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old ara remote diftance from the Air : for though Navigators tell us of ex-. 
ceeding thick pieces of Ice, yer, as we have already elſewhere nated, - WE. 
are not bound to believe, that the congealing cold has pierced any thing near 


' ſo much as that chickneſs amounts ro from the ſupetficies of the Sea direaly 


downzvards ; for though ic were no rege matter if it did, jn compariſon of 
that depth of the Sea, which, though rhe wacer be naturally cold, the ſharp- 
eſt Air 1s unable to congeal, yer we have elſewhere proved, that thoſe thick 
maſſes of Ice, are not folid and incire pieces,but rather heaps of many flakes, 
and ather fragments of Ice, which running upon one another, or fliding un- 
der one another, are by the congelation of cie intercepted water (and per- 
chance half rhaw'd ſnow) as ir were, cemented together into miſ- 
ſhapen and unweildy maſſes ; which conjeRure agrees. very well with that 
obſervation of the Ingenious Captain Fames, which he delivers in theſe 


words. 

It ſeldom rains after the middle of September, bat ſnoms, aud that ſnow will 
wt melt on the lands, nor ſands: eAtlom water, whenit ſnaws, (which it doth 
very often) the ſands are all covered over with it, which the balf ride earries of© 


' ficiouſly (twice in twenty four hours) into the great Bay, which is the common 


ndezvous of it, Every low water, are the ſands left clear to gather wore to 


. the ingreaſe of it, Thus doth it daily gather inthis manner till the latter end of 


ORtob. and by that time hath it brought the Sea to that coldneſs, that as it [nows, 
the ſnow will lie upon the water in flakes, without changing its calour but mith the 
wind is wrought together, and as the Winter goes forward, it beging t0 freez, on the 
ae of it, two or three inches, or more 1n one night, which being carried with 
the balf tide, meets with ſome obftagle (as it ſoou doth) and then it crunples,and 
ſa runs upon it ſelf, that tn few urs it will be five or fore faot thick.; the half tids 
full flowing, carries it ſo faſt away, that by December it is gromu to an 1frute 
mulriphcation of ce, Thus far this Navigator, to which I ſhall add another 
paſſage out of one of his Countrymen (Mr. Hadſon) (famous for the Nor- 
thern Diſcoveries, thar bare hisnzme) by which, added to-what has been 
elſewhere deliver'd to the ſame purpoſe, we may be invited to believe, that 
thevaſt Hills and lands of Ice, that are ro be mer with about the Straits of 
Weigats and elſewhere, are not generated of the Sea it ſelf. /ts »o marnel (ſays 
Purchaſ. ib. 3, Cap. 15. page 579. he) that there i [o much Ice in the Sea to 
wards the Pole, fe many Sounds and Rivers being in the Lands of Nova Zem- 
bla, and Newland to ingendey it, beſides the coafts of Pecora, Ruſſia, and 
Greenland, with Lappia, a by proof 1 find by my Travel in theſe parts. 
I5. Burforall this, Ichink nor fir, as does the Ingenious Gaſſexdwy, and 
ſome others, ro make the water indifferent, as to heat and cold, For, as 1 
formerly noted cancerning the Earth ; ſol muſt now repreſent touching the 
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macer, thar, ſetting aſide the hear of rhe Sun, which is but adventitione} 
where it does operate, and Which leaves many vaſt portions of that Elemenr; 
which ir does not confiantly reach, the infeniible parts of water are much 
leſs agirated, than thoſe of our Senſories temperately diſpos'd, and conle- 
quently may in regard of us be judg'd cold. For thougtr water being a li. 
quor, I readily allow ic a various Motion of irs component Corpuſcles, (that 
being requiſite to make a Body fluid,) yet ſuch an agitation, Which is ſuffici- 
ent for Aluidity, may be, and often is, far more remiſs, thar that of the ſpi« 
rits, Blood, and other liquors of ſo hot a Sanguineous animal as Man, as we 
ſee, that Urine, though after it has been long omitted, 1t continues a fluie 


| Body, yer its parts are far leſs agitated, than'they were, when it came hor, 


end reeking our of the Bladder. , 

16. And upon this occaſion, I ſhall add, what by inquiry I have learn. 
ed, that (except rhe parts ſomewhat near the — of the. water, which 
the heat of the Sun, or the warmth of the neighbouring lower Region of the 
Air may give ſome warmth to) the whole Body of the Sea is very cold ; for 
being very well acquainted wich one, that for ſome time gor alivelihood, by 
ooing down intothe Botrom of the Sea, ro: fetch up whar could be recover- 
ed out of ſhipwracke veſſels, I purpoſely inquired of him, what cold he felt 
under water, and he morethan- once told me, that though near the Top of 
the water the cold were very moderate, yer when he was neceflitated to de- 
ſcend a grear depth, he found tt ſo great, that he could not very long ſup. 
port it ; and particularly hetold: me, that having occafion to deſcend abour 
rwelve or fourteen fachom-deep (which is nothing in compariſon: of the depth 
of many Seas) to faſter ropes to the Ordinancegt a great ſhip, that was ſome 
years fince caft away, near the coaſt of one of rhe Northern Countries,though 
the Engine that was ler down with bim ſupplied htm ſo well with Air, thar 
he was not incommodared in point of Reſpiration, and though he felt no 6+ 
ther inconveniencies, that might difſwade his tarrying longer, yer the cold 
was ſo great, andtroubleſome, rhar he was not able to endure it above two 
or three hours, but was conſtrain'd re remount to a milder, as well as higher 
Region. I wiſh'd ſeveral times he had had with him a ſeal'd Weather-glaſs 
(for ordinary Thermometers would on that occaſion have been unſerviceable) 
to prevent ſome lictle doubt, that might be made, whether the intenſe 
Cold he felt might not be only and chiefly in reference to his Body, which 
might be ſo alrer'd, and diſpos'd by this new Briny Ambient, as ro make 
ſuch a diſturbance in the courſe or texture of hts Blood, as that which 
makes Aguiſh perſons ſo cold at the beginning of the fir, though the rem- 
perature of the- Ambient Body continue che ſame. Bur this is nor the only 
perſon, that found the Sea exceeding cold,. for ] remember Begins -— 
pres fs te 


bem. > a 


Re. rg £95. TIRE 2 G9 oo CE 5%. £5, 


on Ay ( 173 ) JE 
Ines from rhe mouth of a Marſeill;an Knight, that-was over. = _  -+ 
ſeer of the Coral-fiſhing in the Kingdom of Twws, that having 354% pot 
upon that coalt ler down a youtig man, to feel, whether Coral Keane, 
were bard or ſoft, asir grew in the water, when this man was cop. x, - 
come abour eight:farhom, near the Bottom of the Sea,he felric 
exceeding cold. To which we ſhall add the teſtimony of a ſober Foſepbus . 4- 
Traveller, Fofephus Acofta, who tells us, That ir is @ thing fs tb, t 
remarkable, that in depth of the Ocean, the water cannot be mage be 
hot by the violence of the Sun, as in Rivers ; Finally (be ſubjoyns) even as Salt- 
Petre (though it Le of the natmre of Salt ) hath the property to cool water, even ſs 
we ſee by experience,that in ſonge parts and havens, the ſalt water doth refreſh, the 
which we have obſerved in that of (Callao, where they put the water 0» wine which 
they drink, into the Sea in Flaggons to be refreſhed, whereby we may undoubtedly 
, that the Ocean hath this property to temper and moderate the exceſſive heat, 
For this cauſe we feel greater heat at Land than at Sea, ceteris paribus, and 
commonly Countries lying near the Sea, are cooler than thoſe thar 
are farther off, By all theſe reſtimonies, . it ſeems ro appear, that both in 
yery cold Regions, and very hot, the deep parts of the Sea ſeem to be very 
Cold, the Sun beams being not able to penerrare the Sea to any great depth; 
for 1 remember, that having enquired of the Diver I lately mentioned, 
whether he could diſcern the light of the Sur. at any great diſtance from the 


' ſuiface of the water, he anſwered me, that he could not, bur as* he wene 
down deeper and deeper, ſo he found it darker and darker, and that toa 


degree that would ſcarce have been expeRed in ſo Diaphanous a Body as 


Water 1s. ; 
17. Burt this ſubmarine ccld (if I may ſo call it) though it be great and 
confiderable, is not ſo-inrenſe, as to intitle water to be the primum frigidum, 


-fince as cold as our Divers found it at the bottom of the Sea, they did nor. 


find it cold enough to freez the water there, as the Air often- does at the 
Top. 6 | 

's. The next Opinion we are to conſider,. is that of he Stoicks of old, 
and adopred by the generality of Modern Philaſophers, that are not Peripa- 
teticks, who aſſert the Air to be the primmm frigidum : Bur being ere long 
More particularly ro treat ofthe Temperature of the Air, we will reſerve 
till then to examine, whether it be cold of its own nature or not ; but in the 
mean time, we ſhall here take leave to- queſtion, whether ic ought to be 


efteem'd the primwms frigidum, For not to mention, that Ar:ſtotle, and 


the Schools, with many other learned men, think the Air ſo far from being 
the coldeſt of the Elements, that they reckon it among the hot ones,. be. 


cauſe I confeſs their opinion is not mine, not to repreſent the hear -of the. 
| Air 
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Air inthe Torrid Zone, nor that by the generalicy of Philoſophers, the 
upper Region of the Air, which is believed to.make incomparably the. , 
greateſt parc of it, is alwaies hot, and the lower Region 1s ſo too, in com- 
pariſon of the middle, though the coldneſs even of this 1s not perhaps un. 
- -Queſtionable, not ro urge any of theſe things, I ſay, I hall in this place 
mention only two obſervations. | 
Ig. Theone is that, which T lately recited, touching the great cold, 
neſs of rhe warsr in the deeper parts of the Sea, for 'ris nor ealie to ſhew, 
hoiw this great cold proceeds from that of the Air , whoſe operation 
ſeems not (as may be judg'd by- that lictle way that frolts pierce into the 
moiſt Earth) to reach-very far beneath rhe ſurface of the water, (inſomuch 
thar Caprain Fawes, who had very good oportunity to try, allows nor, in 
caſe the Icebe nor made by accumulation, that the Frolt pierces above 'two 
yards perpendicularly downwards from the ſurface of che water, even in the 
coldeſt habitable Regions.) And this will ſeem the more rational, if we 
conſider, rhar in caſe the coldneſs of the Sea proceeded conſtantly from the 
Air, as ſuch the cold would be greater-near the ſurface, where 'u1s- contigu- 
ous to the Air, than in the parts remoter fromir, and yer the contrary may 
appear by the paſlages lately recited. | 
20. Bur if it be obje&ed, that this at beſt can prove no more, than that 
the Air is not the primum frigidums, notwithſtanding which, 1t may be the 
ſummum frigidum. For anſwer, I muſt proceed ro my ſecond Argument, 
which will perhaps evince, that it is not thar neither, for by rhe ſame way of 
arguing, by which thoſe I am now dealing with endeavour to prove rhe Ait. 
to be the coldeſt Body in the World, I ſhall endeavour to prove, that 1t 1s 
not ſo : For their grand, and (asfar as I remember) their only confiderable 
Argument is drawn from Experience, which ſhews, that water begins to 
freez at the Top, where *ris expoſed ro the Air z but to this vulgar Expert- 
ment 1 oppoſe that of mine, which I have often mentioned already to other 
purpoſes, that by an application of ſale and ſnow, I can make water, that 
would elſe freez at the Top, begin to freez at the Bottom, or at any fide [ 
pleaſe, and that much ſooner than the common Air, even in a ſharp ftolty 
night, would be able to congeal ir ; and when'in exceeding cold weather 
the Ambient Nofurnal Air had reduc'd a parcel of Air purpoſely included 
In a convenient glaſs, to as great-a degree 2f.condenſarion as it ceuld : I have 
more than once by the External applicatiof®e#-erfier things, been able to 
condenſe it much farther, which atgues, rhar "tis not the Air as ſuch, but 
ſome adyentitious frigorifick Corpuſcles (taking thatcerm-as*] do in this 
Treatiſe in a large ſenſe ) chat may ſometimes be mingled with *t, which 
produce the notleſt degrees of cold, at upon whoſe Account the Air-pto- 
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| Gices them. And if theſe be duly applied, water will be congealed, whe-- 
ther Air comes to touch the.ſurface of 1t:or no ; nay, though Eodies, which 
the Air can never penetrate nor congeal any of theirparts, be interpos'd, as 
may-appear by the Experiments formerly mention'd of freezing water inclu* 
| ded in glaſs bubbles, and ſufpended in oil of Turpentine, and other uncon« 
| exited Liquors ;' and it is worth raking notice of, by them that conclude rhe 
Frobeing che primumfrigidum, from the waters beginning to freez at the 
Top, where 'tis contiguous to the. Air, that it is there alſo where the Ice be- 
| oins [0 chaw.. 
21.. Beſides the three Opinions we have hitherto examin'd, there is a: 
| fourth; rhat juſily deſerves to be ſeriouſly conſfider'd ; for the learned and in- 
genious G afſendus is ſuppos'd, though I doubr how truly, to be the Aurhor 
| of ir, and though according to his cuſtom, he ſpeaks warily, and not fo con- 
| fidencly of it, yer in his laſt writings he much countenances it ; yer ſome e= 
minently learned men, as well of our own, as of other Nations, have reſo* 
Jutely enough embrac'd it.. According then to theſe, the congelation of 
Liquors, and the cold we meet with in che Air, Water, and other Bodies, 
roceeds from the admixture of Nirrous exhalations, or Corpuſcles intro-- 
Que'd into them : And as I have a great reſpe& for divers of cheſe mens per- 
ſons, ſo 11ike very well in there opinion,that rhey do not aſcribe the ſupream 
degree of frigifative Vertue to the Air ir ſelf, bur ro ſome adventitious 
thing, chat is mingled with it ; but whereas they pitch upon Nitre, as the 
erand Univerſal efficient of cold, I confeſs I cannot yet fully acquieſce in that 
enent. For though I am nor averſe from allowing Salt-Petre to be one of. 
thoſe Bodies, rhat are endued with 2 refrigerating power, and to be 
copiouſly enough difpers'd' through ſeveral portians of the Earth, yer 
| for ovghr I know,. there-may be not only divers other cauſes of cold, bur: 
divers other Bodies qualified to be Efficients of cold, as well as Salts 


rated, ' Bur becauſe *tis diſpurable, wherher cold be a pofitive ns be aw: þ 


| the-Air ply, berter comitunicate irs coldneſs toit,. i” 2 effect of N1t- 
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'trous Atoms, whick muſt certainly ſwarm in-prodigious multitudes to hes - 
'ble co refrigerate every drop and ſenſible particle of ſoſtupendouſly valt a.Rg... 
dy as the Ocean. | Beſides that I remember nor to have found or' known F'- 
obſery'd, thar Nicte, eſpecially in vaſt quantities :reaches near ſo deep in 4 
the Earth, as thoſe parts of rhe Sea, thar are ONION cold. And. 
as the halicuous part of Nirre is more diſpos'd ro fly up into the Air, tha _ 
dive down into the Sea, ſo'we*find ne great dociiments of its having irg- 
.groſſer 2nd ſenfible parts abounding in the. Sea-water, ſince the eya 
porations of rhar leaves not behind 1c Salr-perre, but common Silc, Bu 
theſe, though no-light conkiderations,are not -thoſe, that mok weigh with me, 

. © 24. For (in thenexrplace) 1 am nor ſatisfied with che Experiences 1 
find alledged to prove, that 'ris by Nitre, that the Air and the neighbor 
parts of the Earth, and Water (not to repeat the objeQions I lately borrow. - 
ed from the Sea,) receive their higheſt degrees of Cold. - For when. Caſex 

| da and others tell us, that *ris Nicre reſolved into exhalations,. that make 
the gelid Wind, which refrigerates all things it touches, and penetrati 

- Intorhe warer, congeals it; this, I ſay, rome will feem precarious, und 

_Gaſſendus (or ſome other for him) tell us, whar Experiments they are 

| (which he ſeems in one place to intimate} that this new Doarine depends 
on ; for, I confeſs, that for my part,l who have perhaps had more opper- 
runity to teſolve Nitre, have ſeen no great feats, that the teams of it have 
done, more than thoſe of other ſaline Bodies in the produRion of cold ; and 
the ſpirit of Nicre, which is a liquor confiſting of che volatile parts: of that 
reſolved ſalr, not only does not (that 1 have obſerved appear to the rouck 

to have conſiderably, if atall, a greater afiual cold, than that of divers 0- 
ther Liquors, bur-ſeems to have a potential hear, - For wherher or no the Ex- 
halarions of Nitre be able ro congeal water into Ice, 1 have formerly obſer- 
ved, thar che ſpirit of Nitre or Aqua fortis will diffolye Ice into water, very 
near, if not altogether as ſoon as the ſpirit of Wine ir ſelf, which inflamable 
Liquor is generally acknowledg'd to be in a high degree potemtially hor. If 
Gaſſendua did not mean ſuch Rieams of jean oy as theſe which I have'bemn 
ſpeaking of, it had not been amiſs r6 have {ignified what other kind of Cor- 

 -.*_ Puſcles of reſolved Nirte he meant,wichour leaving his Readet 
Gaftendi Phy. to divine it; and if we may judge of other Experiments, which - 
erties we lately rook notice, that Gaſſndu ſeems to intimare,by that 
atitatiins rerum———c add; quidem fort aſſis poteſtg pretipua frigoris. ſemina, þ que tte | 
ſtant, potiſumum ex frigorifici Atamis abire in halinittam corporaqlie ipfis affinia, quandoer« 
perimar non exſolvi balinitrum, quin'et peattrands in aquam, ipfam congelet et univerſa a [t 
contafarefrigeret, et abeundo 3n balitum creet gelidur ſeu frigidam ventum;ſed res pendt 3 
wariis, que non poſſunt hog loco commemurari, | Experiments. | 


otic 


dies to be frigorifick, like thoſe of —_— which yer they may be prov'd to 
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which he ſets down a little afrer, compar'd with that he had mention'd a 
lircle before : 1 am not likely much to be convinc'd by chem, bur ſh:11 rather 
be tempted to ſuſpe&, that learned man might be impos'd upon by others to 
write that, as matter of fa&, which be never had tried, and yer own not the 
having it by report. For whereas be ſeems to ſay, thar diſſolved Nirre min- 

ling it ſelf with water, freezes 1r, and that in Summer, yer 1 muſt freely 
rofeſs, that although ſome other 1.earned Moderns teach the ſame chinz\bur 
wichout any mans avouching It, that I know, upon his own experience) I, 
who am no range: to Nierous Experiments,have never been able ro produce, 
or ſo forcunate, as-to ſee any ſuch effeR, and '*tis ſomewhat ſtrange ro me, 


_ that Chymiſts, who make ſuch frequent ſolurions of Nitre, and oftentimes 


with-leſs water, than is ſufficient co diſſolve ir all, ſo that by conſequence 
the proportion of the Nitse to the Water, muſt have run through almoſt all 
the poſſible meaſures of proportion, ſhould never ſo much, as by chance (as 
] can hear) have obſerv'd any ſuch matter : and that which makes me thus 
interpret Gaſſendis his meaning, (though in one of the two paſſages, wherein 
heſers down this Experiment, he mentions alſo ſnow, or ice to be added to 
the Nicre) is, that inthe firſt of thoſe two paſſages, he aſcribes rhe conge- 
lation to Nitre alone, without ſpeaking of either ice or ſnow; ard in the 0- 
therplace, not-only his words ſeem to im- 

port, that notwirhſtanding the addition of che | A _ Ces ng | 
other ingredients, the Corpuſcles of the Ni- 1,7 bs = Meta * 
tre expiring out of the mixrure, and penetra- yeqgere imd, et per eftatem etiam 
ting into the water,are they that make it freez » Congelare dum nitrum avi glaceive 
buc the Exigence of his diſcourſe ſeems to re- derrite commifirum lagene cir- 
quire ſuch an interpretation : for to ſay, jt is ©#Pomitur, Ipſeque preter corps 


s Lagene traat in aquam c01-. 
the Corpuſcles of the Nicre, that were hare ;,S7 **** 7 


| bour'din the ice or ſnow, that freez - the wa- 


ter they invade, 1s no better than to beg the Queſtion. For beſides that, he 
ought to prove, that there are multirudes of the Corpuſcles of Nitre, lodg'd 
in ſnow and ice : Beſides this, 1-ſay, ſince theſe two Bodies are ſaid to be 
water before they were congealed, rogrant what his Explication ſuppoſes a- . 
bout ice and ſnow, Is to grant in effe&, rhat Nitre alone ( without ice or - 


ſnow ) can turn water into ice, which is the thing that Experience warrant- 


ed us lately to deny ; and if this be all, rhat is meant by the Experiment,the 


ny of Nicre with the ice, or the ſnow, will fgnifie very little, to evince 


What ſhould be proved. For, if inſtead of Nitre you take Sea-ſalt,. or the 
ſpirit of Salt, nay, the inflamable part of Wine, the F xperiment will. ſuc* 
ceed ; and'yet I think Gaſſend#s would not have the Corpuſcles of theſe Bo* 
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be by the ſame Argument, which is imployed to ſhew, that the Corpuſcles 
of the Nirre,which is added as adiftin& ingredient to the 1ce;or to the ſnow, 
are the Hfficients of the Congelation, 

25. Having thus examin'd Gaſſendus his-Exxperiments, we Will now, as our 
next and laſt Argument touching this ſubze&, ſubjoyn our own, as far as 
we = find any of them among our notes, ſome of which follow in theſe 
Words, 

26, | As cold as they think. Salt-petre to be, who- reach its ſpirituous 

arts to be the Grand and Catholick efficients of cold, yer we found, thar 
1t would diflolve ice readily enough, as well as Sea-ſalt, &c. are wont to- 
do, as we colle&ed from this, Thar roch'd Perre mingled with ice, would 
freez the vapours wandering in the Air, to the outſide of the ſingle Vial, 
wherein we made the Experiment,which the ice alone would not have done,. 
and having placed ſome grofler beaten Nitte (of the ſame parcel) in little 
heaps here and there upon plates of ice,we manifeſily found rhem to fink into 
the ice, which argued their diflolving ic ; and having put ſome of it upon a 
thick and ſmooth piece of ice, we found,. that it had pierc'd a hole 

uire through it, whileſt the ſurrounding parc of the ice remain'd of a good 
thickneſs. | | 

27. { Wetook a large ſingle Vial, almoſt full of water, and pur it into 
as much roch'd Perre, as by keeping ir a good while by the fires fide, we 
could diflolve tn ic, of which one mark was, that there remain'd a pretty 
deal of Salt intireat rhe Bottom of the liquor, this being expos'd cothe Air, 
during anextreamly ſharp night, and a good part of the day, rhe ſolution was 
frozen ſo hard to the very Top of the liquor, that having broken the glaſs,we 
could hardly break the included maſs. Bur at the Botrom there appear- 
ed ſome liquor, with Chryſtals of Nicre well figur'd, thar ſeem'd to have 
ſhot 7 it, and argued the Warer to be ſufficiently impregnated with the 
Salt. 

28, [ As for the ſpirituous parts of Nicre, ſo far forth as their temper, 
25 to heat or told, can be judg'd by diftillation, and by Weather-glaſſes, 
they are not aftuallymore cold than ſomeother Liquors, and appear rather to: 
be potentially hot, rhan cold, ar leaſt they ſeem indiſpos'd ro-turn warer into 
ice, lince we haye tit'd, that the ſpirit of Nitre wil readily enough turn ice 
Into water. ] 

29. Theſe three foregoing notes ſheiv, that Salt-petre is no ſuch wondet- 
fully cold Body, bur that there are others colder, as being able ro freez va” 
ter, Which Nitre could not congeal; Nay, they manifeſt, rhat Nitre,wvhich 
18 ſaid to be the efficient of ice, does thaw and diflolve it, and fo ſeems 
leaſt in reference to it, to bz rather hot than. cold,. . 

30s. 
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30, I ſhall add now one note more, to ſhew ir does not always make wa. 
ter ſo much as equally cold with the common Air ; the Experiment I find 
thus recorded. : 

- 31, [ Werookaſeald Weather-glaſs, and by a little pulley faſined to a 
frame, ſuſpended it in a ſolution of roch'd-Perre, as ftrong as we could make 
it, without hear, as appear'd by a pretty Quantity of Nicte, that had conti- 
nued ſome days undifſolved in the veſſel, which was a Beer-glaſs, with a flat 
Botrom. After the Ball of the Weather-glaſs had been ſuſpended in this li- 
quor, to try; whether the Ambient Air were not at this time colder than 
the Liquor, (ir being a cloudy and windy day, and berwixt the hours of 11, 
2nd 12.) though both che Wearher-glaſs and ir, had Rood ſome days in the 
ſame place. I lifred up the glaſs our of the water by the Airing it hung by, 
chat I might not rouch ic with my warm hands, and found the Liquor in the 

laſs ro deſcend by degrees, about two diviſions (which were eights of an 
inch) and then by the firing lifcing up che Weather-glaſs, and putting again 
the ſolution of Nitre under it, the included Liquor was impell'd up again 
ewo diviſions, and ſomerimes two diviſions and a half, for to ſatisfre my ſelf 
the more fully, I repeared rhe Experiment ſeveral times, and obſerved,that 
the included liquor uſually aſcended the firſt divifion,ſo faft, that the eye could 

tceive irs progreſs, and that the aſcent upon the immerſion in the difſolv'd 
Nitre was diſcernably quicker, than the deſcenc = the removal of the 
Weather-glaſs into the open Air, though the ſpace both of the one andof the 
other were about, either rwo diviſions, or two divifions and a half. ] 

' 32, If it be here demanded, what chen I think of the frigifaive Vertue 
of Nitre, 1 mult anſwer, thar I have not yer fully ſatisfi'd my ſelf concern- 
ing it; bur thus much I am nor willing to deny, That among divers other 
Bodies, that upon ſeveral occaſions exhale from the Terreſtrial Globe, thoſe 
Corpuſcles thar are of a Nitrous Nature, may be for the moſt part well qua=- 
lified ro refrigerate th2 Air, and I am not indiſpos'd ro think, that there may 
be ſtore of little ſaline Bodies of kin to Nitre, that (eſpecially at certain 
times) rove in great multitudes to and fro,in ſome parts of the Atmoſphere; 
but that this aerial ſalt, which ſome moderns call volatile Nitre, ſhould be 
true and perfe& Salt-petre is more than IT am ſure of, and thar this Salt alone 
ſhould be the ſummun frigidum, is more than as yer I am convince'd of, eſpe- 
cially, fince, for ought I know, there may be in the bowels of the Earth, 


(whence T have ſeen many concretes digg'd out, whoſe very names and out- 


ſides are for the moſt part unknown, even to Chymiiſts themſelves) divers 
other Bodies beſides Salr-petre, whoſe teams may have a power of refrige- 
rating the Air, as great 1n proportion to their Quantity, as thoſe of Salt» 
petre ; and fince common ſalt in —— olaciations, is found to coope- . 
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rate as powerfully, as Salt-petre it ſelf, and ſince it is undeniably a Body, of 
which there is a valt quanticy in che Terrettrial Globe, and which by reaſon 
of the Sea, where it abounds, ts exceedingly diffus'd, I ſee 1.0 great reaſon, 
why we may not as well eſteem rhar kind of Salt among the Catholick efficis 
ents of Cold, and the rather, becauſe rhat rhe ſmalle!t Corpuſcles, our eye 
diſcerns of Sea«ſalt, are wont to be, (though not exatly) of a Cubical figure, 
which is thar figure, Phil-porms informs us,the great Democritus of old (juſt. 
ly admir'd by g afendws) allign'd to the Aroms of cold, whereas, according 
to Gaſſerdus himſelf, the Corpuſcles of Nitre, at lealt as far as ſenſe has in. 
form'd us, are not the mot conveniently (hap'd to produce cold, fince he 
labours to ſhew, that the figure of frigorifick Atoms 1s to be Tetrahedrical or 
Pyramidal, whereas the Chryltals, or Grains, great or ſmall,into which good 
Salt-petre ſhoots, are wont to be Priſmatical having. their baſe Sexangular 
bur to return to what 1 was ſaying, concerning the congealing of ater, with 
ice, I ſhall ſubjoyn, that the ſame Experiment countenances my conjeQus 
ring, that ofcenrimes it May not be emanations of one Salr, or other Body, 
bur a peculiar and lucky conjunRion of thoſe of two or more ſorts of them, 
that produces the intenſe degree of cold, aswe ſee, that ice and ſnow them. 
ſelves have their coldneſs advanc'd (as to its effe&ts) by the mixture either 
of Sea-ſalt or Nitre, or ſpirit of Wine, or any other appropriated additas 
ments. . Nay, I may elſewhere have occaſion to ſhew,that aCtual Cold,may 
be manifeſtly promoted, if not generated, by the addition of a Body that is 
not aRually Cold. Bur to all chis I muſt add, that I doubt whether any of. 
thoſe ſaline or Terreltrial expirations, either fingle or conjoyned, be the ad- 
equate cauſes of cold, fince, for ought I know, there may be other ways of 
producing ir, beſides the introduRtion of frigorifick, whether Aroms or Cor- 
puſcles, of which we may have occaſion to rake ſome notice hereafter, In 
rhe mean rime, having diſcours'd thus long againſt the admitting a primun 
frigidums, I think it not amiſs to rake notice once more, that my deſign in 
playing the Sceptick on this ſubje&, 1s not ſo much to rejeR other mens pro- 
able opinions, of a primum frigidum, as abſolutely falſe, as "tis to give an 
account, why 1 look upon them, as doxbrful, 
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. 1, } Have ſhewn in the former SeRion, that the Air 1s not the Primum 
h Frigidams, but yet I cannor readily yeild my aflent to the Opinion of 
- the learned Gaſſend, and ſome others, (who have written before and fince 


him) chat the Air is of ic ſelf indifferent, thar 1s, neither cold, nor hot, bur 
as it happens to be made, either the one or the other by exrernal Agents. For 
if we take Cold in the obvious and received Acception of the word, that is, 
for a Quality relative to the ſenſes of a Man, Whoſe Organs are in_a- good or 
middle Temper, in reference to Cold and Hear, I am hitherto inclinable to 
think, that we may rather-attribure Coldneſs to the Air, than either Hear, 
or a perfe& Neutralicy as to Hear and Cold. For to make a Body cold as to 
ſenſe, ir ſeems to be ſuffictent, that its minute Corpulcles do leſs agirate the 
{mall parts of our Organs of Feeling, than they are wont to be agitared by the 
Blood, and other fluid parts of the Body ; and conſequeatly, if ſuppolin 
the Air devoid of thoſe calorifick and frigorifick Atoms, to which the learne 
Men, I was naming, aſcribe its hear and cold, it would confticute a fluid, 
Which eicher by reaſon of the minuteneſs of its parts, or their want of a ſuffict= 
ently vehement motion, would leſs affe& the ſenſory of Feeling, rhan the 
Internal liquors, and ſpirits of the body are wont to do, and ſo it Would ap= 
pear atually cold. Nor is it neceſſary, thar all liquors, much leſs all fluids, 
ſhould be as much agitated as the blood and vital humors of a humane body, 
as we ſee (to omit whar in the laſt SeRion is mention'd about newly emitred 
Urine, and to skip other obvious inſtances) in thoſe Fiſhes and other Ani- 
mals whoſe Blood and analogous Juices are always,and that in the fate, which 
aſſes for their natural ſtate, aQually Cold to our Touch. And 1 ſee no ſufe 
ficient reaſon, why we ſhould nor conceive the Air even.in its natural Rate, 
(atleaſt as far forth as ir can be (aid to have a natural Nate) to be one of. the 
number of cold Fluids. For as to the main, if not only, Argument of:G aſ- 


ſends, and others, namely, Thar, as we ſee the Air tobe eably heated by 
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the Aion of rhe Sun, or the fire, ſo we ſee it as eafily refrigerated by ice 
' and ſnow, and Northerly winds, and other Effictents of Cold, and that hear 
and cold ceign in ir by turns in Summer and in Winter : This only proves 
what I readily grant,that the Air is eaſily ſuſceptible at ſeveral times of both 
theſe contrary Qualities, but it does not ſhew, that one is not more connz« 
rural roir, than the other, as we ſee, that the water may be eafily depriv'4 
of its fluidity by the circumpoſition of ſnow and falr, and reduc'd to be uid 
again by the Sun, orthe Fire ; and yet according to them, as well as to 0. 
thers, fluidity, not Firmneſs, is che narural quality of water. But this ig 
not that, which 1 lay moſt weight upon, for [ conlidered, that ie is manifeſt 
and acknovwledg'd by theſe learned men themſelves, thar the hear of the Ait 
is adyentitious to it, and communicated by the beams of the Sun, or of the 
Fire, or by ſome other Agents naturally productive of heat, as well in other 
Bodies as the Air: And is alſo evident, that upon the bare abſence, (for 
ought elſe thar appears) of the Sun, or ExtinRion of che Fire, or removal 
of the ocher cauſes of hear, the Air will, as it were of 1ts own accord, be 
reduc'd to Coldneſs. Whereas, that there are ſwarms of frigorifick Atoms 
diffus'd through the Air, from which all its coldneſs proceeds, is bur an Hy. 
potheſis of their own, far from being manifeſt in ir ſelf, and not hitherto,thac 

know of, prov'd by any fic Experiment or cogent reaſon. And though in 
ſome caſes I am not adverſe to the admitting ſuch Corpuſcles, as may in a 
ſenſe, be Ril'd frigorifick, yer I ſee not why We ſhould have recourſe to 
them in caſes where ſuch a bare ceſſarion, or leflening of former motion, a 
may eafily be aſcrib'd ro manifeſt cauſes, may ſerve the turn, as to a Senſible 
(for I now cenſider not the cauſes of the [ztexſer) Coldneſs in the Air, with- 
our taking them in. And the opinion, 1 incline to, has ac leaſt this adyan- 
rage, thar the Air ſeems to be as rightfully term'd cold, as Iron, Marble, 
Mercury, Chryſtal, Salr-petre, and ſuch other Bodies, which men unani- 
mouſly look upon as ſuch, there being none of theſe ro which the Argument 
imployed againſt the coldneſs of the Air, is not applicable, ſave that the Air 
being a fluid of a looſer and finer Texture does ſooner receive, and loſe the 
impreſſions of heat and cold, And yerif a Block of Marble, for inſtance, or 
« an Tron Buller were remov'd into one of thoſe empty ſpaces, that Gaſſendw 
and ſome others ſuppos'd to be beyond the bounds of this world, 1 ſee not 
why it ſhould nor be rather cold, than either warm, or in a ſtare of perfeRt 
Neurrality : Since when the Corpuſcles of Hear, and thoſe of Cold had ex- $ 
tricated themſelxes, and were flown away into the neighbouring Yacwnm, 
the component Particles of the ſtone or metal, whoſe implicated Texcure 
would hinder cheir Diſfilicion, remained much leſs agirated than our cg 
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of feeling are by the warm blood and ſpirics, chat vivifie them, muſt if ap- 


ied to thoſe ſenſories, appear Cold. 
ou 1 ſhall not upon this ſubje& ſpend any farther diſcourſe, ſince perhaps 
the diſpure,either may be, or ar le:{ may ealily be made Verbal : For in caſe 
thoſe I argue with, ſhould ſo explain their op1non, as not to deny, that in 
irs own nature the Air, left-to its ſelf, may be reputed Co/din reference ro 
the ſenſories of men, whoare warnt animals : But ſay, that nevertheleſs, 
comparing ir indefinitely co other than humane bodies here below,irt is ſo ea= 
fily ſuſceptible of both rhe contrary qualities, that neither of them ſeems 
redominant in it ; and that when ir is conſiderably eicher cold or hor, it is 
made ſo by adventitious agents: 1 ſhall not much contend with them, eſpe- 
cially if it can clearly be made out, that there are great quantities of ſuch 
cold ſpirits, as Cabewand Gaſſendus ſuppos'd to be univerſally produRive of 
cold (more or leſs) inall hodtes, where they get admiſſion z but of theſe 
cold ſpirits more perhaps elſewhere. Our principal buſineſs in chis Setion 
being to deliver Experiments and Obſervations, and becauſe we ſhall mention 
but few of the former ſort, we will diſpatch them firſt, | 
3. [ November the 20, 1662. we took a Weather=glaſs fill'd ro a conve- 
nent height with well reatf'd ſpirit of Wine, and Hermerically ſeal'd, this 
we inclo3'd in a glaſs Receiver of a Cylindrical form, of abour two inches 
Diameter, and about a foot and a half high, and having cemenred on the Re- 
ceiver, we let it alone for ſome hours, that ic might perfetly cool, Then . 
draving out the Air, and watching it narrowly, we obſerv'd, that the li- 
quoriin the Weather=glaſs deſcended a little, though bur a very little upon 
the firſt ExſuRtion of the Air, and alittle though it ſeem'd ſomewhat leſs, 
upon the ſecond, bur afrerwards we did not find it ſenhibly to deſcend. This 
ſubſidence of the l1tquor in all amounting ro-abour the length of a Barley corn, 
we attribured co the ſtretching of the glaſs by thefping of the included Air, 
whenthe ambient was withdrawn, and accordingly upon our allowing a Re- 


_ preſs ro the excluded Air, we ſaw the ſpirit in the Thermometer, rife about 


alf a Barley corns length to the place whence ir began to ſubſide. & frerwards 
we ſuck'd out, and ler in the Air of the Receiver, as before, with like ſuc- 
cefs, as to-the deſcent and remounting of the liquor. 

4 N, B, Wettrrd with a very hot Handkerchief appli'd in a convenient 
place to the ourfide of the Receiver, whether the included Weather-glafs 
Would receive impreſſions from it, the Air, that was wont ro be inrerme- 
diate, being remov'd ; but we did not find theliquor in the Weather-glaſs 
ſenſibly to ſwell, either by this way, ot by caſting upon it the concentrated 


beams of a candle trajeRed through a donble convex glaſs. Bur when the Air 


Was readmitred into the Cavity of the Receiver, then the ſame — 
chief, 
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chief, heated a freſh, and applied; . made the ſoirit of Wine fenfibly, though 
bur lictle mere, to aſcend : Of which yet it ſeem'd ſomething difficult by 
reaſon of the Nicety of the Experiment to cſtimare wigh any thing of certain” 
ty the Cauſe.} So that upon the whole matter, till the Experiment bere. 
peated in Airs of differing tempers, to verifie whether *cias the withdraw. 
ing of the wonted preſſure, or the receſs of the. ſubRance of the Air, that 
made the liquor included inthe 1hermoſcope ſubiide, and cill the Experis 
ment be repeated with the further obſervation of other circumſtances(which 
reiteration ofthe 1 rial we intended, but wete by intervening accidents hin- 
dred) the recited Experiment will nor afford much more than good hints to- 
wards the Diſcovery of the Temperature of the Air. 

. I have * elſewhere taken notice, that Air inclnded. in 
+» lang Veſſels ſuſkciently ſtrong and well clos'd, was not ſenſiblyor at 
Diſromſe.. leaſt nor conſiderably condens'd by Cold; but when the Air 

was not ſo included, as not to be in ſome part or other expos'd 

to the preſſure of the outward Air ar Atmoſphere, it would then by a degree 
of Cold, capable to freez water, he matlifeflly reduc'd into a leſs room. But 
hov much this ContraQion or Condenſation of the atr may amount to, 1 did 

\ not there ſubjoyn, nor has che meaſuring of ir been, that I know of, attempt- 
ed by any man. Wherefore we thought fir to indeavour ſomething in this 
kind, of which we ſhall annex a brief account, whereby it will appear upon 
the whole matter, that in the Climate, we live in, the Cold does not 
ſo conſiderably condenſe the Air, as moſt men ſeem to have hitherto” 
imagined. | 

6. And firſt, it will not be amiſs tointimate, that among other ways we 
tried to meaſure the ſhrinking of the Air by ſealing it up in glaſſes furniſh'd 
with long and very ſlender tiems, that by breaking off the rips of thoſe glaſ- 
ſes immers'd under water, when by the Cold Air of a froſty fiight, or the 
Circumpoſition of ſnow and ſalt, the included Air was highly refrigerated, 
the water might (by the preſſure of che Armoſphere upon it) be 1mpell'd 
into the Cylindrical cavity of the broken glaſs, and by irs greater or leſſer 
Aſcene therein ſhew, how much the internal Air had been made to 
ſhrink upon the account of the Cold. Bur this way, for reaſons too 
long to be here deduc'd; we found troubleſome and difficult to pri- 
Riſe with any thing of certainty, Nor did we ever, that I remember, 
by this way bring the refrigerate air to looſe above a zo. parc of its former di« 
menſions. 

7. We would have tried alſo to meaſure the Condenſation of the Air by 
the aſcent of water into the tem of a Bolthead, ſo invented, that the ori- 
fice of the ſtem might be under the-ſurface of the water; and the yy" 
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keptereted. But chis way we diſapproved, becauſe it was likely (and 1n- 
deed we found it ſoby experience) rhat the external Air would firſt freez 
the uppermoli parc of the water centain'd in che fem, and thereby hinder 
ics aſcent, and perhaps occaſion the burſting of the lower part of the ſaid 


ſtem. 2 
; 3, Wherefore though for want of a ſufficient Quantity of ſome liquor, 
2 that would neither freez like water, and aqueous Bodies, nor congeal like 


| common oyl, and the like uncuous Juices, we found it for a while ſome- 
what difficult to practiſe the Experimenc, yet berhinking our ſelves of the 
p indiſpofirion that Brine has to Congelation, we made ſo ſtrong a Brine 
: with common Salt, that wich it (and as | remember, with oyl of Turpen- 

tine alſo, of which we chanc'd co have ſome quantity by us) we made divers Y 
« Trials, of which 1 had two among eur Colle&ions, which we ſhall here b 
Y ſubjoyn, whereof the one informs us, that an Egg being inverted into alt 
p water, the Gold of a froſty night made the Air thrink in che Pipe near five 
d inches ; and the other (which is the accurateſt I meer with among my Col- 
, leRions) gives me this account, Thar Fa»uary the 29. rhe Air extended 
; into 2057. ſpaces, was by the cold of the ſharp and frolty night contracted 
| into 1965+ ſpaces, ſo that 1n extraordinarily cold weather, the moſt we 
G could make the Air loſe of 1ts former dimenſions by -the additional Cold of 

the Armoſphere, wasa 22. part, and a litcle more than a third : And this q 
. was the greateſt condenſation of the Air, that we remember our ſelves to F 
8 have obſerv'd, though we were ſo careful, as after we had placed marks, | 


where the incongealable liquor reach'd into the pipe, that when the inter. 
8 nal Air was expos'd abroad to the cold, we cauſed ſervants to watch, and 
F from time to time to take notice ( by placing marks ) of the various aſcents of 
. the liquor, eſpectally early inthe morning, leſt ie ſhould omit taking notice 
: ofthe greateſt contraRion of the Air,which omiflion(by reaſon that the Cold- 
| neſs of the arnbient Air does oftentimes begin to be remitted before we can - 
1 feel it to be ſo) is not eafily avoided without watchfulneſs. 
; Bur having thus obſerv'd the Condenſation of included Air by the 
a natural and unafliſted Cold of the external Air, we thought fir to proſecute 
h the Trial fomewhar further, and in regard we conceiv'd the Cold of a mix 
' Cure of ſnow and ſalt to be far more intenſe, than that of the meer ambient 
Air alone, we endeavoured to meaſure, as near as we could, how much the 
oneexceeded the other : And though we found, that by proſecuting the 
lately mention'd Trial in the Glaſs-Egg by the application of ice and ſalt to 
the Elliptical part of the veſſel, the liquor riſe by our Eftimare near four 
/ inches more (than thoſe five which it had riſen already, upon the account of 
the Refrigeration of the included Air by the bare cold of the external : ) Yer 
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by proſecuting the other Experiment (made the 29. of Jamary) at the ſame 
time, when we were making ir, we did ſemewhar more accurately derer- 
mine the martet. For by applying ice and alc to the outſide of the veſſel, 
we found, that the included Air was contracted from 1965. (paces, t9 
Which the Cold of the ambient Air had reduc'd 1t, into 1860. ſpaces, {6 
that the Circumpokition of ice and ſale did as much, nay ſomeiwhar more 
condenſe ir, after the meer Cold of the external Air had contratted ir as 
far as 1t could, than the bare, though incenſe, Cold of the ambient Air 
could condenſe ir ar firlt, and the greateſt degree of adventitious Cold we 
were able to give by the help of nature or of art, did nor make the Air ex. 
pos'd to it, loſe a full renth parr of its former Dimenſions : on which oc- 
caſion it may not be unworthy obſervation, That there is no greater Diſparity 
berwixc the proportion in which the Cold was able to condenfe the Air, and 
that wherein the Cold was able to expand water. 

10. This is all thar ar preſem, I think fir ro ſay concerning the intereſt 
that Winds may have in rhe Temperature of the Air. ' And therefore I wilt 
now ' proceed to thoſe other particulars, wherewtth I not long fince aid, 
that I intended cocloſe up this SeRion ; and I might on this occaſion ſubjoyn 
many things, bur partly haſte, and partly other conſiderations will confine 
= to thoſe, that relate to the efte&s of Cold upon the Air in a more gene- 
ral way, | 

IT. of firſt, we will obſerve, that Cold may hinder in an almoſt in- 
credible meaſure, rhe warming operation of the Sun upon the Air, nor only 
in the hotreſt parc of rhe Day (for that may ſometimes happen, even 1n our 
Climate ) bur at ſeveral times of the Day, even in the hear of Summer. 

12, I remember once accidentally met with an intelligent and ſober 
Gentleman, who had ſeveral times ſail'd upon the frigid Zone, and though 
an intervening accident ſeparated us fo ſuddenly, that I had not opportuni« 
ry to obtain from him the reſolution of above tio or three queſtions ; yet 
this I learned of him betonging to our preſent purpoſe, Thar by the help of 
4 Journal he kept, he call'd ro mind, rhat upon the coaſt of Greenland he 
had obſerv'd it to ſnow all Midſummer night, which affirmation of fo cred. 
ble a perſon, imboldens me to add ſome other relations, which I ſhould 
elſe have ſcrupled ar. | 

I3, Mr, Logan an Engliſh Merchant, that Winter'd at Pecora, one 
&f the Northern Towns of Muſcovy, relates, that being rhere at a great 
Salmon-fiſhing, there hapned about the cloſe of AuguF# (which in many 
Countries is wont to be the hotreſt time of all the year) ſo ſtrong a Froſt, 
which laſted till the fourth day, Parchaſe /ib. 4. pag. 542. That the Ozera 
was frozen over, and the lce arriving inthe River toand again, broke = the 
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Nets, ſo that they got 0 Salmon, ne not ſo much ai for their own Viflgals, 
14, Captain G. #eywouth mentions, that in July, though he was nor 
near the Latitude of Nova Zembla, much leſs of Greenland, yer ſailing in 
a thick fog, when by reaſon of the darkneſs, it occafioned, Purchaſe pag, 
$11, he thought good to take in ſome of his ſails, when his men came te band 
them, they found their Sails, Ropes, and Tacklings ſo hard frozen, that it did 
(faies he) ſeems very Strange unto us, being in the Chiefeſt time of 
Summer, ; Theſe 2oy+ 
15. In the fifth Voyage of the Engliſh to Cherry Iſland, ages are exe 
which lies betwixt 74. and 75. degrees of Latitude, they #42t in Pure 
obſerv'd, that the wind being at North-eatt upon the 24. of «hol lb. LC 
July, It freez'd ſo hard, that the Ice did hang on ther clothes, tbe, be. ages 
And inthe ſeventh Voyage (which was made three years af- © j; page 560. 
ter) to the ſame Ifland , they mention, Purchaſe peg. 564. 
that on the 14, of Fwuly the wind being Northerly, they hed both (now and 


16, The next thing that we ſhall take notice of, is the degree of Cold, 
which the Efficient cauſes of that Qualicy, whatever they be, are able ro 
produce in the Air ; but of this we muſt nor here treat indefinitely, che 
firange effeAs of cold upon other bodies being moſt of them produc'd by the 
intervention of the cold firſt diffus*d in the Air, and thoſe are treated of in a 
diſtin& Setion, wherefore we ſhall now give wo or three inſtances of the 
ſudden operations of rhe Cold harbour'd in the Air, | 

The formerly mention'd Engliſh Ambaſſador into Ruſſia, Dr, Fletcher, 
gives us tvo inſtances very memorable to our preſent purpoſe. Purchaſe pag. 
415, when you paſs (ſaies he) out of 4 warm Roar rnto @ Cold, you will ſen- 
fbly feel your breath to wax ſtark, and even ſtifling mth the cold, a4 you draw it 
in and out, So powerfully 2nd nimbly does the intenſely refrigerated Air 
work upon the Organs of reſpiration. 

[And whereas a very credible perſon, now ehief Phyſician tothe Rufſian 
Emperor, being ask'd by me concerning the truth of what is reported, ſome- 
times to happen at Muſco, and is reputed the eminenteſt proof char is readi- 
dily obſervable of the extreme coldneſs of the Air, affur'd me, that he him» 
ſelf ſaw the water thrown up into the Air, fall down aRually congeal'd into 
ice: Dr. Fletcher confirms this Report. For] our Ambaſſader alfo faies, 
Purchaſe pag. 414. That the ſharpneſs of the Atr you my judge of by thu, for 
that water | ah. down, or caſt np into the Aiv Congeal'd into lee before it come 
togrownd, And remember, that inquiring about che probability of ſuch 
Relations, he anſwered me, That being at the famous Seige of Smolensho 
in Roſie, he obſery'd it.co-be ſo Py cold in-the fields, that his oy 
| a 2 rie 
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tle would freez in falling berwixt his mouth and the ground, and rhar if he 
ſpit agai-1ſt a Tree, or a piece of wood, it would not (tick, bur fall to the 
foot of it. | 

17. Among the Phenomena of Cold, relateing to the Air, I endezs 
vour'd to obſerve, whether upon the change of rhe Weather, from warm or 
mild, ro cold and froſty, rhere would appezr any difference of rhe weight 
ofthe Atmoſphere by irs being plencifully furniſh'd with a new Rock of (uch 
frigorifick Corpuſcles as ſeveral of che modern Philoſophers aſcribe its cold. 
neſs to, buc though | ſeveral crimes obſery'd by comparing a good Barometer 
{and ſometimes alſo unſeal'd Weather-glaſſes furniſh'd one with a ringed 
Liquor, and the other with Quickſilver) with a good ſeal'd Weather: glaſs, 
furniſhed with pure ſpttit of Wine, that upon the coming in of clear and 
froſty weather, the Atmoſphere would very early appear ſenſibly heavier 
than before, and continue ſo, as long as the cold and clear weather laſted; 
yet by reaſon of ſome confiderations and Trials, that breed ſome ſcruple in 
me, I refer the matter cto more frequent and laſting obſervations, than I 
yet have been able ro make, in which it will concern thoſe thar have a mind 
ro proſecure ſuch Trials, not only to conſider, whether or no the increaſed 
gravity of the Atmoſphere may nor proceed from ſome other Cauſe, than 
the coming of frigorifick Atoms into the Air ;. but to have a ſpeclal eare, 
thar their Baraſcopes be more carefully freed from the Air, that 1s wont to 
Jurk in Quickſilver icſelf, as well as other Liquors, than thoſe in the ma 
king of the Torricellian Expertment, Tubes uſually are, leſt that Air get- 
ting up into the deſerted part of the Tube, do by irs*expanſion and contra« 
Rion, obtain an unſuſpeRed incerelt in the riſing and falling of the ſubjicene 
Mercuttal Cylinder, and fo impoſe upon them. | 

19, Another Effe& that the Cold eſpecially in Northern Countries has 
oftentimes upon the Armoſphere, is, the making the Air more or leſs 
clear than uſually ic is. For in the Northern Voyages, the Seamen fre- 
quently complain of thick and laſting Fogs, whoſe cauſes 1 ſhall not now 
. confider, bur ſome help to gneſs at them may be given by what we are about 
co add, namely, that it very frequently happens on the contrary , That 
when the cold is very intenſe, the Air grows much clearer than at other 
times, probably becauſe the Cold by condenſing precipitates the vapoury, 
that thicken the Air, and by freezing the ſurface of the earth, keeps 1n the 
Reams, rhat would elſe ariſe to thicken rhe Air. Nor to diſpute, whether 
it may not alſo.ſomeyhar repreſs the vapours, that would be afforded by the 
water it ſelf, ſince ſome of our Navigators obſerve, that even when it was 
not cold enough to freez the ſurface of the Sea, it would fo far chill and 1« 
frigidate ir, that the ſnow would lie on it without melting, R 
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» x9, 1 remember a Swediſh extraordinary Ambaſſador, and a very knoving 


:fon, whom I had the honour to be parcicularly acquainted with, would 
{xy, i hen he ſaw a froſty day accompanied with great clearneſs, that it then 
took'd like a Swediſh winter, where when once the frofiy weather is ſerledp 
the sky is wont for a very long time to be very ſerene and pleaſant, and here 
in Eng/and we uſually obſerve the ſharpelt froſty nights to be the cleareſt, Bur. 
to confirm our Obſervation by a very remarkable inſtance, I ſhall borrow ir 
from a Navigator very curious of Celeſtial Obſervations, which circumfiance 
] mention to bring tbe greater credit to rhe following obſervation of Caxrain 

ames, \\ hich in his Journal Pag. 62. 1s thus delivered : The thirtieth and 
ove and thirtieth of Jannuary, there appeared in the beginning of the night more 
Stars in the Firmament than ever 1 bad before ſeen by two thirds, I conld ſee the 
Cloud in Cancer full of ſmall Stars, 

20, To determine what effe& the coldneſs of the air may have upon the 
Refra&tions of the Luminaries and other Scars, I look ugon as a work of no 
(mall difficulty, and that would require much confideration as well as time, 
wherefore I ſhall only add two or three narratives, ſupplied me by Naviga- 
tors, Without adding ar preſent any thing to the matters of fat. x 

21, The firſt is that famous Obſervation of the Dutch in Nova Zembla, 
who take great pains to evince by ſeveral circumltances, ſome of them high 
ly probable, char they were not mittaken in their account of ttme according 
to hich they concluded, that chey ſaw the Sun,. whom they had loſt fight of 
eleven \yeeks before,about fourteen days ſooner than he oughr to have appears 
ed to them, which difference has been, for ought I know to the contrary, by 
all char have taken norice of ir, aſcrib'd ro-che.(trangely great RefraAton in 
that Gelid and Northern air.. : 

22, And as for that other extreamly cold Country, where Captain Fames 
wintered, tr apears by his journal, that he there made divers Celeſtial, and 


8thec obſervations, Which gave him opportunity to take notice of the Refra= 
* Rion, -and he ſeems to complatmn; that he found it very great, though among 


theparriculars he takes notice of, there are ſome that ſeem not very (irange, 
nor are there any that are near ſo wonderful, as that newly mention'd of the 
Hollanders in Nova Zembla, howevet in regard of the extream. coldnefs of the 
Winter air in Chayleton /ſland, it may be worth while to rake notice of the 
following paſſages out of his Journal, ſince they may ar leaſt help us to con- 
jeRure what is not to be expeRed in reference to Refrations from the cold- 


-neſs of the air as ſuch. Pag. 61. The 21 of January (fates he) / obſerved the 


Latitude with what exaftneſs | could (it being very clear Sunſhiny weather) which 
1 found tobe 5 2. deg. 52. min, This difference is by reaſon that here is a yreat 


Refraflion, Which laſt clauſe is very obſcure, unleſs it refers,, as one may 


oueſs. 
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- Bueſs it does, to what he had elſewhere ſaid, That his firſt coming to the 
Iſland, Pag. 46. he took the Latitude with two Onadrants, and found it tobe 
Jaſt 52. degrees, without any minutes. Elſewhere ; Pag. 64. my ebſervati- 
ons ({aies he) by theſe glaſſes I compar'd to the Stars coming to the Meridi. 
an. By this means we found the Sun to riſe twenty minutes betore it ſhould, 
and in the evening to remain above the horizon twenty minutes (or therez 
bouts) longer than ic ſhould. And all this by reaſon of the Refraction. 

And in another place, arch the 15. Thi evening (ſaies he) Pag. 66, the 
9001 roſe in a very long oval along fi the Horizon, 

] ſhall add one —_ more our of our Author, concerning Refra&ions, 
not only becauſe ir may bare Teſtimony to ſome relations of the like kind, 
that 1 have mention'd in another Trearife ; bur becauſe it 1s concluded with 
an obſervation, that (if there be nothing of miſtake in it) is odd enough, 
I had often (ſaies he) Pag. 69, obſerved the difference betwixt clear weather and 
miſty Refrattions weather un this manner, From a little Hill, which mas ntar ad. 
Jozning to our houſe, in the cleareſt weather, whon the Sun ſhone, with all the pu- 
rity of Air that 1 could conceive, we could mot ſee a little Iſland, which bare of 
3 ſouth ſouth-eaſt ſome four leagues off ; but if the weather were miſty (44 afore« 
ſaid) then we could often ſee u from the loweſt place. 

23. Hirherto I have treated of the Temperature of the Air in general,and 
though the paſt Diſcourſe have been prolix enough, yet poſſibly 1 may have 
no fewer things to ſay, if 1 would art preſent fall upon the particular confide- 
ration of the three Regions into which the Air is wont to be diſtinguiſhed, 
For I confeſs I am nor altogether without ſcruples, both as to the Number, 
and asto the limits, and as to the Qualities aſſign'd to theſe Aerial Regions. 

Bur (asI havepattly declar'd in another * Tra) though I 
*  Sceptical had time to enter upon ſo intricate a Diſquiſition, yer till 1 
Diſquiſttion of \,,ve an opportunity ro conſult ſome other papers, I know not 
Aatiperiſtaſis. Y - +»: "___"-Þ 
whether what I have noted touching theſe difficulties, may not 
more properly belong to 2nother Treatiſe, than this of Cold. 

24. Having thus-diſpatch'd the few Experiments T can meet with among 
my papers, concerning the Coldneſs of the Air, I nov proceed to ſubjoyn 
ſome obſervations, that have occurr'd ro me in the writings or verbal Relz- 
tions of Navigators and Travellers about that ſubje&t, Bur in regard, 
that the greateſt part of the Phenomena of Cold, which nature df 
her own accord preſents us with, ſeem to be produc'd, either mediate- 
ly or immediately by the Air, we inrend not here to treat of the coldnels 
of the air in the largeſt ſenſe, bur only to take notice of ſome of the 
choicer inſtances, that ſeem to belong to- our preſent Argument. A 
rheſe we ſhall annex, eicher as Promiſcuous Obſervations at the _ 
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( 191 ) | 
of this SeRion, or as TIluſtrations or proofs of the three following Obſers 
vations. 

I. The firſt I ſhall propoſe in theſe terms, That the greater or lefſer coldnef# 
of the Air 1n ſeveral Climates and Countries, is nothing near ſo regu/arly propor- 
tionate to their reſpettive diſtances from the Pole, or thar vicinity to the Equator, 
4: men are wont to preſume, 

This puts me tn mind of whar I have formerly, either heard from a skilful 
man, 0: obſerv'd my ſelf about the difference betwixr places of the ſame lati- 
rude in the Northen and Southern Hemiſphere ; namely, Thar of places e- 
qually diſtant rhe one from tne Northern, the other from the Southern Pole, 
the latter are generally much colder than the former. And as I remember, I 
Jong fince noted ſome things to this purpoſe ; bur being nor at preſent able 
to recover them, I ſhall propoſe this only, as that which may deſerve an in- 
quiry, being not yer ſatisf*d, bur rhar in the Examples I had taken notice 
of, ſome accidental and concurrent cauſes may have occalion'd the greater 
coldneſs obſerv*d 1n the places ſeared on the other fide of the Line ; as on 
this fide of ir, the like cauſes may much vary the colanefs of differing 
places, of equal latirudes, as we are now going to ſhey by the following te- 
flimonies. 

1. How exceſſive a Cold reigns at Mſco and thereabouts in the Winter 
time, when many men loſe their noſes or rheir roes, and ſome their lives by 
the extreamity of the cold, we have ſeveral times occafion to take notice of 
in this Treatiſe, And yer at Endenbourgh, which 1 find ſome of our modern 
Navigators to place more Northerly by above a degree, there, 1 ſay, and in 
the neighbouring places, the air is known to be temperate enough, and rhe 
cold ve: y tolerable : And tis afhrm'd, that the ſnow very rarely lies any 
long time on che ground after it 1s fallen. 

2. Inthe Voyage made for diſcoveries northward, by Mr. Poet, in the 
year 1610. I find this paſſage, Pag. 702. 1 was Certif'd, that all the Ponds 
ard Lakes were nnfrozen, they being freſh water, which putteth me in hope of a © 
mid Summer here, after ſo ſharp a beginning, as 1 have had, and my opinion is 
ſuch (and 1 aſſure my ſelf it is ſo) that a paſſage may be as ſoon attain'd this way 
by the Pole, as any nnknown way whatſoever, by reaſon the Sun doth give a great 
heat in this Climaie ; and the Ie (near the 79. degree) I mean that that freezeth 
here, is nothing ſo huge a4 1 have ſeen in 73. degrees. | 

To this agrees the teſtimony of the Hollanders in their firſt Voyage to No 
u" Zembla, in hich the writer of it, Geyat de Veer, ſpeaks thus, Pag.473. 
474. We have aſſurealy found, that the only and moſt hinderance to our Voyage, 
was the Ice, that we found about Nova Lenhbla, under 73, 74, 75, 4nd 76. 
degrees, and net ſo much upon the Sea, between both the lands, whereby it x 
pearer 
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( 192 ) 
prareth, that not the nearneſs of the North Pole, bat the Ice that cometh in and 
ont from rhe Tartarian Sea about Nova Zembla, cauſed ws to fee! the greate# 
cold, Therefore in regard, that the nearneſs of the Pole was not the Canſe of the 
great cold that we felt, &c, And a little atrer, ---- /t 3s txue (ſates he) that 
in the Country lying under $0. degrees (which we eſteem to be Greenland) there 
ts both leaves ard graſs to be ſeen, wherein ſuch beaſts, as ferd of leaves and graſs, 
a4 Harts, Hinds, and ſuch ke beaſts, live, whereas to the contrary in Now 
Zembla, there groweth neither leaves nor graſs, and there are no beaſts there but 
ſuch as eat fleſh. as Bears and Foxes, &c. although Nova Zembla ly. 
- 4, 5 , #1d 6, degrees more Southerly from the Pole, than the other land 

oreſaid, 

And co this purpoſe I remember what 1s related by the learned Foſephm A. 
cofta, concerning the Heats and Colds in the Torrid Zone, and elſewhere: 
Acoſta lib. 2. cap. 9. pi2.101. Fhenlpaſsd (ſaies he) to the Indies, 1 wil 
rell what chanc'd unio me, having read what Poets and Philoſophers wrive of the 
burning Zone, | perſwaded my ſelf, that coming to the Equinottial, I ann not. 
indure the violeat heat, but it fell out otherwiſe, for when 1 paſi'd,which was when 


the Sun was there for Lenith, being entred into Aries, in the month of March 1 
felt ſo great a cold, as I was forc'd to go into the Sun to warm me : what could1 
elſe do then but laugh at Ariſtotles Meteors, and bis Philoſophy, ſeeing that in 


that place, and at that ſeaſon, when as all ſhould be ſcorch'd with heat, accor- 
ding to bis rules, 1 and all my companions were a cold ; in truth there w 0 ku 
gion mm the world more pleaſant and temperate, than under the Equinotial, al- 
though it be not in all parts of 41 equal temperature, but have great diver ſittes.. 
T he burning Zone in ſome parts 1s very temperate as in Quito, and on the plains 
of Peru, n ſome pavts wery cold, ax at Potofi, and in ſome very hot, as in E«. 
thiopla, Brafile, awd the Moluccoes. And within two Chapters after, he 
diſcourſes mere largely of ſome of rheſe Particulars. And again Chapter the 
12. Toy may continually (ſaies he) Pag. 109, ſee wpon the tops of theſe monn- 
tains ſnow, hail ard frozen waters, and the cold ſo butter, as the graſs 1s all m- 
they'd, ſo as the men aud beaſts, which paſs that way, are benumm'd with cold, 
This, as | have ſaid, 3s tn the burning Zone,and it bappens moit commonly when 
they have the Sunfor Zenith, 

Theſe Teſtimonies of a lezrned man, that writes upon his own knowledg, 
I thought worth producing to make it probable, that as in ſeveral Countries 
the hear does not always anſier to the nearneſs of places to the Line, ſoin | 
NorthernRegions the cold may not alwaies be proportionate to their vicinity 
ro the Pole. In Mr. Hedſens ſecond voyage written by himſelf, he mentions 
rhat above 71, degrees, though they were much peſter'd with Ice, about the 
end of June,that day (when this hapned) Purchaſe Pag. 578. was — 
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( 293) 
aut hot weather, adding of the next day alſo, that it war calm, hot, and far 
weather, And Acoſta tells us, thatwe ſee theſe differences, not only on the land, 
bur alſo on the Sea: there are ſome Seas where they feel great beat, au the report of - 
that of Mazamb1 us,4nd Ormus ## the eaft, and of the Sea of Panama 1s the weſt. 
There are other Seas 49 the ſame degree of height very cold,” as that of Pery, inthe 
which we were 4 cold, when we firſt ſail'd it, which was «n March, when the Sun" 
vs direflly over uu. In truth onthis Comment, where the Land and Sea are of 
one ſort, we cannot imagine any they cauſe of this ſo great a difference, but the 
quality of the wi nd that doth refreſh them. | ; | 
Bur to multiply no more inſtances, we ſhall conclude with this one, Thar 
Charleton 1 where Captain Fawes winter'd (and of which we .ſo often 


' have occaſion to make mention in our Hiſtory) though ir ſeems by the effets 


tobe a colder Region, than even rhe Country about Mufco, and 'perhaps as 
cold as Nova Zembla it ſelf ; yer Captain Fames, who had ſeveral rimes oc- 
cafion to take the latitude of it, (See Sd voyage, pag. 61. & $1.. andelſe= 
where.) aſſigns ic the ſame Elevation, and conſequently, the ſame Diſtance - 
from the Pole with Cambridge, whoſe laticude he reckons to be 51. degrees 

befides minutes,and whoſe arr is very well known to be very cemperate. And 


' itis remarkable, char rhough this place, whoſe latirude is ſhorr of 52. de- - 


grees,was faund uninhabirable by reaſon of the cold,( Parchaſe pag. 569.) yer 


 notonly in Mr. Hadſons Voyage, the wricers admoniſh the Readers to take. 


notice, That although they ran along near the ſhore, they faund no great cold, 
which made thens think,, that if they had been on ſhore the place is temperate - 
Joſephs Acoſta 11b, 2, pag, 111,112, And yer in this place they reckon. 
themſelves ro have reach'd the 78. degree of latitude : And'our recenter Na- 
vieations inform us, that ſeveral parts of Greenland, to which this newly 
mentioned coaſt belong'd, are well enough inhabited : And one of. our- En- 
oliſh Navigators afſures us, that the true heighr of Puſtozere in Kuſſis: is no 


| leſs than 68, degrees and a half, if not more, and yet that is a rown nor only 


well inhabited,bur of . op po but in Fizdſons voyage I find what is more 
Arange, That under the 81. degree of latitude, beyond which they diſco» 
yered land very far off, but (beyond which none is thought to have aQuall 
fail'd toward the Pole) they found it daring the whole dey clear weather, wit 
little wind,aud reaſonable warm. Purchaſe pag. 5751, And beyond 80. degrees, 
they not only found a ſtream or two of freſh water, but found :t bot owthe ſhore, 
and drank watey to cool their thirfl, which they alſo commended, © 


II, The next obſervable I am to propoſe about the coldneſs of the Air, 
1s this, That the degrees both of Heats and, (old in the air may be much 
greater in the ſame Climate, and the = place, at ſeveral ſeaſons of the 

| B year 
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( 194 ) 
year, or eau at ſeveral tinxs of the ſame day, than moft min would be. 
lieve. | 

For the proof of chis Propoſition, we ſhall fbjoyn two ſorts of Teftimoni. 
es, of Travellers, and Navigators, che former ſhewing, , that in Countries, 
where it 18 very cold in Winter, it may nevertheleſs be hor in Summer; and 
the latter manifeſting, that even on the ſame day, as well as in the ſame 
place, the heat and cold, that ſucceed one another, may be one of them- 
ſenhible, rhough the other were extream, or may perhaps be both of them 
conſiderable. ; 

To make this good, we (hall yruy the following Teſtimonies, 

1. Dr. Giles Fletcher, Engliſh Ambaſſador to the CMyſcovian Emperor, 


In his Treatiſe of R&/ſis, and the adjoyning Regions, has this memorable 


aſlage ro our preſent purpoſe. The whole Country (faies he Pag. 414.) dif- 
b os very mach from it ſelf, by reaſon of the 2 ſo that OD 
vel to ſee the great alteration, and difference betwixt the Wimers and Summers 
3s Ruſſia, The whole Country in the Winter lytth under ſnow, which falleth con. 
8: nually, and is ſometime of a yard or two thick, but greater towards the North; 
the Rivers, and other waters aro all frozen up, 4 yard or more thick , how fv; 
or broad ſorver they be, and this cominuath commonly for five moneths, to wh, 
from the beginning of November, till cowards the end of March ; what tine the 
ſnow beginneth to welt, ſo thas it would breed a froſt in a man to look, abroad at 
that time, and ſee the Winters face of that Country, And a little after he adds: 
Purchaſe 415- Aud yet in the Sumenter time you-ſhall ſee ſuch a new bhew and face 
of a Conntrey, the woods (which for the moſf part are all of Fir and Birch) (+ 
freſh, and fo ſweet ; the Paſtures aud Meadows fo green, and well grown (and 
that wpen the ſudden) ſuch variety of flowers, ſwch miſe of Birds (eſpecially of 
Nightingals, that ſeexs to be more loud, and of a more variable note, than ine- 
ther Countries) that « man ſhall not lightly travel in» a more pleaſant Conntrey; 
And ſome lines after, As the Winter exceedeth in cold, fo the Summer inclineth 
to over much heat, eſpecially in the moneths of June, July, «vd Auguſt, being 
wach warmer than the Summer Air in England, 
Almoſt like things have beer much more recently affirm'd by 
. Voyage de the learned Oleariaw, Secretary to the Duke of Holſtein's Em- 
Aeſcove & baſſy into Ruſſia, and now Bibliotheearins to the preſent Prince 
- Perſ F- _ of Holfieiv. And an acquaintance of mine, who, after having 
_—_ 18,119, liv'd in /tely, paſs'd a Summer in Ruſſia, afſur'd me, har be 
| ſcarce in /raly did ever eat better Melons, than ſome which he 
had eaten at Mxſco, of aftrange bigneſs which bears witneſs rothar almoſt 
incredible Relation of Olcarimy, who (after baving much prais'd their yu_ 


| ( 195 ) : 
4 at Caſco) affirms, that he there mer with Melons of 40. pound weight, 
per he there reaches'the Culture.(Pag. 119.) Al ; 
Ac the royal City of Chins, ( Fequin,) which ſcarce exceeding the 42.de- 
rees of latitude, one would that as the Summer is very warm, ſo 
che Winter ſhould be very mild, asic is obſerv'd ro be in divers places of 
8, Italy, and Greece, that have the ſame, or a more Northern latitude: 
and yer the learned Jeſuite Hartimine, who lived many years in China, af- 
ſures us, that uſually for four whole moneths cogerher, all the Rivers are ſp 
hard frozen, thar nor only all Ships are clos'd, and kepe immovable by the 
Ice, but that alſo horſes, wagons, and even the heavieſt carri do ſe. 
quely paſs over the Ice, Concerning which, he adds this firange cir- 
cumſtance, that *tis uſually made in one day, though to its difſolution it re- 
re manYs | 
Proſper Sllpines in his learned Treatiſe de medicine e/Egyptriorum, Lib, 1, 
#ap, 6. tells us, that at Grand Cairo, where he pratis'd Phyſick, though 
that famous CAMerrapelis of e/Egypt be diſtant fix degrees from the Tropick of 


- Caxer, yet the Air, which in Summer is almoſt inſupporcably hor,in Win. 


cer is ſometimes very confiderably cold ; adding, that there is not any ſort 
of Diſcaſes that proceed (as he is pleas'd ro ſpeak) from diftillations. from 
che head, to which the people are nor there ſubje&: To theſe inſtances we 
{þall annex but two more, but thoſe remarkable ones. 

The firſt is mention'd by Purchaſe, as communicared to him by an- eye 
witneſs, in theſe words. This I thoughr:good ar our parting to advertiſe 
thee, That Mr. Hebey hath affirm'd to me, touching the diverſity of weather 
in Greea/and, that one day it hath been fo cold (rhe wind blowing out of 
ſomequarter) that they covid ſcarce handle rhe frozen Sails; another day ſo 
hot, that che picch melred of the ip, ſo thar hardly they could keep their 
Clothes from pollution : yea, he hath ſeen ar midnight Tobacco lighted or 
fired by che Sun beams with a glaſs. Theother example I am te produce, is 
no leſs remarkable ; namely, thar in the often mention'd Charleren Iſland, 
where that winter was as ſharp, perhaps as any known place of the habirable 
world, Captain James his Journal gives us this account of the weather : 
June the fixteenth (faies he Pag. 81.) wes wondrone hot with ſome thinder and 
lightning, ſo that our men d:d go into the Ponds aſhore to ſwim, and cool thens- 
ſelves, yet was the water very cold ſtill, Here had lately appeared divers ſorts 


. of Flies, as Butter flies, Butchers. flies, Horſe-flies, and fuch an iufinice abun- 


daxce of bloodethirſly Murkitoes, that we were more tormented with them, than 
ever we were with the cold weather, Theſe (T think,) lie dead inthe old rotten 
wed all the Winer, aud in Summer they revive again. Hory be likewiſe iafiuite 
Companies of Ants, and Frogs in the _ upon the [avd, h _, 
« - us 
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Thus we ſee, what difference there:may be in the —w =o berwixe the 
temperature of the Air in che Wincer, and Summer. We ſhall now add wha 
may appear more ſtrange, that there may. be very great diſparities in the hez 
md coldneſs of the air,. not only inthe ſame place, bur within che compaſs of _ 
the ſame day. : | | 
The lately mentioned A/pinw, affords mean example to-this purpoſe, in 
Egypt its ſelf, where one would expe a much more uniform hear. Hyeme 
(faies he Pag. 9.) ntturnu ter admodum frigidus obſeruatur, qui oborto ſol 
paulo poſt, param incaleſcit, in meridieque plarimum : advemente vere mth 
rarſum in frigidum permnatur, ita, ut aey tle valde inegualis fit dicendus, ah 
ipſruſque illa inequalitate plurims morbs originem ducunt atque generantur, qui t 
gempore per urbem vagantur, = | 
Tne learned Oleariu relating how he travelled wich che Ambafſador, 
whoſe Secretary he was, over a branch of mount T awras, takes notice, thatit 
being after che middle of Jue, the air of that hot region of Perſia oblig'd 
them only to-travet by night, and yer the nofturnal cold was ſo great; that 
they were all benummed with ir, inſomuch, chat they were hardly able to 
alight fron their Horfes-; adding, thar the ſudden-change from'an'extream 
cold, tothe exceſſive hear,. they were again expos'd to the next day, cali no 
leſs than 25. of their.companyinto ſtrong burning feavers at once; (Which 
brought into my mind the complaint of good Faceh, whorthough he liv'd in 
anEaftern'Countrey, when he had ſaid, that i the day the dronght conſumed 
him, adds, -and the froſt by night.) | | 
And the ſame-curious traveller mentions, thatin another Covntrey in Pep 
fra, call'd Faclu,norwichſtanding the hear of. the region (at the end of Mareh, 
at which time they paſs'd chat way) they ſaw and felc in one nighr, which 
they were forc'dto paſs without their tents, both lightning, ms thunders, 
and winds, and rain, and ſnow, and ice... 
We will conclude with a remarkable inſtance, afforded: us by the Journd 
of the En2liſh that 'wincred at Charleton Iſland. The ſeaſon here in this Cli. 
mace. (fates the ofren quored Author of the voyage) 5s moſt unnatural ; for tn 
theday time it will be extream hot, yea, not indurable in the Snn,. which is, by 
reaſon that it 9.4 ſandy (ountrey. In the night again, it will freez an inch thick is 
the Ponds, aud in the Twbs abont,. and.in our houſe, and all this towards the 
latter endof June. : 
\ . NI. Thethird obſervable I intended to take notice of, about the Coldnels 

of the Air, may be compriz'd in this Propoſition, T hat in many places the 
Temperature of the Air, as to'Cold and Heat, ſeems wot to depend ſo much upm 
the Elevation of the Pole, as upon the Nature and (ircumſtances of the winds that 
blon there, , 
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ft would require a very ſong Diſcourſe, to treat in this place of Winds in 
eneral, and much more to examine the ſeveral cauſes of winds, that are af- 
fon'd by ſeveral Authors, and therefore when I have once given this inti- 
mation, that divers of theſe opinions may be more eaſily reconcil'd, than che 

maintainers of them ſeem to have thought, to the Truth, 1fnor to one ano- 

cher : The cauſes that may produce wind, being ſo various that many of thoſe 

'd, may each of them in ſome caſes be true, rhough none of them in 

all caſes be ſuſfictent + having hinted this, 1 ſay, it may ſuffice on this occa» 
fon, to ſubjoyn three or four obſervations, to prove and illuſtrate the matrer 
of fa& delivered in rhe Propoſition. | 

And firſt, 'tis a known Obſervation in theſe parts of the world, that Nor- 

therly and Northeafterly winds, do at all times of the year bring cold along 

with chem, and commonly if ic be Winter, Froſt. And here in England I 

have ſometimes wondred at the power of the winds, to bring not only ſudden 

Frofts, but ſudden Thaws, when the froſt was expeRed to be ſerled, and du- 

rable, which yet ſeems to hold commonly, but not without exception. For 

during one of the confiderableſt Firs of Froft and Snow, that I have taken no- 
ticeofin England, I remember, that I obſerved (not without ſome wonder). 
that the Wind was many days Southerly, unleſs tt. may be ſaid, | 

That this Southerly Wind was but the Return of a fiream of The weather 

Northerly Wind, which had blown for many days before, and Jy jy 

might by ſome obſtacles,and agents,nor here to be inqutr'd af. Arexing our 

ter, be made to wheel abour,or recoyl hicher,beſore it had loſt rigging, and 

the greateſt portion of rhe refrigerating Corpuſcles it conſfifted - Pang every 
of before, = ot. 
man can ſearce land, And all this with tbe wind Soutberly, ſaics Captain James Gags 10+) 
in his Journal 26. of Avguft, © | 


The formerly mention'd Proſper Alpinws, attributes ſtrange things to the 
Norcherly wind, that blows in «Lgypt, as tothe cooling and refreſhing 
the Air, in ſpight of the violent heats, rhat would otherwiſe be intolerable, 
(And many in Egypt * aſcribe to the ere 
a» Winds, thar almoſt miraculous. ceaſing of | A bi ventis aerem alteratum, 
the Plague at Grand Cairo, of which we elſe- #* my ach __— 
where ſpeak. (16:d, 116; I.Cap.6.) Dominatur Yuod etiam non videtur penitus 2 
antem aer (ſaies he) ſumme calidus, ipns cali, veritate aliemm, quando id mul- 
at dium eft, ratione, quod hec civitas & Tro- - Goſſit ——_— pn 
pico Cancy; tantum 6, pradibus diftet, Qu », Wee 4 FY 0s 
brevi_ intercapedine dans fol ad =_ CCS HI 
Tropienns, & iileruns Zemih fit propinquier, acer mM 
8 
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ille valde incaleſeit, & mſi c/Etefia vents tune a ſeptentrione ſpirareut, vehewes; 
viſſimus, & qui vis 4 noſtris perferrs poſſit, ealoris eſtus ſextiretar, : 
dvens neſtri us provementibus ad ſubterranea loca corfuginnt, in qui 
morantur quonſque ille ventorums ardor refiderit atque ceſſaverit, Conjunxi hu 
 incommoda Dew Optimus, cum alits quibuſdans bows,  nans ubi calid:fmi ili 
venti contiexere, ſlatins 4 Septentrione flare ali incipiunt, qui ſubitancum inflan. 
nyatis atque laxatic corporibus ſolatinm preflant. Ss emins ils din perſeveraverim, 
gremo ined regione vivere poſfit. 161d, lib, 1, Cap. 7. fag 11, 
'- Whencewinds ſhould have this power to change che Conticution of the 
' Air, andeſpecially to bring cold along with them, is not ſo eafie to be deter. 
min'd. Indeed the other Qualities, and even the heat, that is obſervable 
in winds, may for the moſt pare be probably enough deriv'd from the Quali- 
ties of the places, by which chey paſs. QOfchis we havealceady given an ex 
ample or two in the paſſages lately mention'd. And it may be further cog. 
firm'd by what Acoffa ſates, that he himſelf ſaw in ſome parts of the Ixdies: 
(namely, Foſephns Acofta, hib.3, cap. g.) That the Iron Gates were ſo rufled ad 
conſumed by 6 peculiar wind, that preſſing the metal between your fagers, i 
would be difſolu'd, aud erumbled, as if it had been Hay or parched Straw, And 
this Learned Traveller, who ſeems to have taken peculiar norice of che 
winds, affords us in divers places of his Book ſeveral Examples co confirm 
what we were ſaying (though he take not the nature of the Regions, alone 
which the wind blows, to be alone in all caſes a ſufficient Gauſe of their 
Qualiries) of which yet we ſhall now mention but theſe cwo memorable paſ. 
ſages, Lib, 3.Ccap. 2-p.120. Ina ſmall arFaxce (ſales he) you (hall ſee in me 
wind many diverfities, For example, the Solanus or Eaſtern wind is commonl 
hot aud troubleſame in Spain ; «ud is Murtia, :t is.the coldeſt and bealthfuleſ 
that is, for that it paſſeth bythe Orchards, and that large Champion which we 
ſee very freſh, In Carthagena, which «© not far from thence, the ſame wind # 
groubleſome, and urnwholſome. The Meridional (which they of the Ocean call 
South, and thoſe of the Mediterranean Sea, Mezo Giorno) commonly i rainy, 
and boiſterons, and in the ſame City, whereof I ſpeak, it is wholfome and ples- 
ſaxt, And in bis Deſcription of Pers, L1b. 3. cap. 3. ſpeaking of the South 
and Squth-welt, he afficrus, that this wind yer in this region 1s marvellous 


But though, as we were ſaying, many other Qualities of winds may be 
deduc'd from the Nature and Condition of the places, by which they paſs: 
And though the heat alfa, which Profey Alpivus (as we lately took notice) 
Atributes to the Sourhecly winds, that blow in Egypt, may be probably 
aſcrib'd to the heated Exhalations and vapours they bring from the Soutbery 


and parched Regions they blow over ; yer whence rhe great _— 
_ 07- 
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Northern and Eaſterly winds ſhould come, may be ſcrupled at by many of 
che modern Philoſophers, who wich divers C«r:efievs will not admit, thar 
reare any Corpuſcles of Cold. 
\ Andpofſibly I could, abour cheſe matters, propoſe ſome other difficulties, 
nc ſo eaſie to be reſolved, But not being now to diſcuſs the Hypetbeſis abour 
Cold, I chink it will be more proper in this place, inſtead of entring upon 
difpures and Speculattons, to ſubjoyn an Experiment that I -made, to give 
fmelight abour this matrer. | 
Confidering then that I had not met wich any Trial of the Nature of that 
I am-about co mention, and that ſuch a Trial might poſſibly prove Lucife- 
1 caſed a pretty large pair of ordinary Bellows to be kepr a good while 
Nh Room, where the Experiment was to be made, that it might receive 
che Temperature of the Air in that Chamber, then placing upon a board, 
one of thoſe flat Botrom'd Weather-glafſes, rhat I <lſewhere deſcribe to 
contain a movable drop of pendulous water, blowing at ſeveral times wirh 
incermifſions upon the bubble or lower end of the Weather.glafs, rhough 
the wind blown againſt my hand, were, as to ſenſe, very manifeſty cold, 
yet it did not cool the Air included in the Bubble, bur rather a lictle warm'd 
x, 28 appear'd by a ſmall, but fenfible, aſcenſion of the pendulous drop each 
cine, that, after ſome inrerpos'd reſt, the lower part of rhe glaſs was blown 
, Which ſeem'd to proceed from ſome ſmall alteration rowards warmth, 
yn the Air received by its ſtay (though ſhort) in the Bellows, as ſeem'd 
deducible from hence, thar if by cloſely covering rhe Clack, the marrer 
nere ſo ordered; that the Air, that ſhould come into the Bellows, muſt 


come in all at the noſe ; if this noſe being held very near the bubble of the 


Wether-glaſs, the Air were, by opening the Bellows, ſuddenly drawn in, 
that fiream of Air or Wind coming from a part of the window, where the 
Air was a little cooler, than rhat which was wont to come out of the Bet- 
lows, would not, as the other make the pendulous drop riſe, bur rather the 
contrary, | 

This done, we proceeded to ſhew by Experiment, That ehough a wind 
Were nothing bur a fiream of Air, yet in its paſſage ir might acquire a confide- 
nble coldneſs diſtin& from that which it has by verrue of its motion, though 
upon the ſcore of that, we ſee that Air mov'd by a fan, (or asin our newly 
mencioned Trial) by a pair of Beltows, might to our touch feel Cold, nor 
did we forbear to expe& a good event of our Trial, upon the doubt that may 
be raig'd, whether there be frigorifick Corpuſclesor no: For whatever be- 
come of that queſtion, 1 thought I might expeR, chat whether or no lce 


emit Corpuſcles, that are univerſally fngorifick, yer the Air being, either 


dy them, or upon whar account ſoever, highly refrigerated, the copens 
; that 


(1 
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that compoſe this'cold Air, being moſt of chem driven on before ir,, by the 
wind that meets them in its way, will, ina ſenſe, prove frigorifick, in te 
gard of aleſs cold body, which they ſhall happen to be blown upon, and ac. 
cordingly, having provided a ridge Tile inverted, and half fill'd the Cavity, 
which look'd upwards, with a mixcure of Ice and Salt, and having likewiſe 
put the Iron pipe of the Bellows upon that mixture, and then covered ir 
with more of the ſame, thar ſo the Pipe being ſurrounded, as far as conve. 
niently it could be, with Ice and Sal, the Air contain'd in ir, might there. 
by be highly refrigeraced, I found, that blowing wind our of the Bellows 
upon my hand, that wind felt much more cold, than that which had been 
before blown upon my hand, our of the ſame Bellows, before rhe frigefaRive 
mixture was appli'd to it, But for fear my ſenſe of feeling ſhould deceive 
me, I caus'd a Wearher-glaſs, made after the common manner, bur with 
a more ſlender pipe, to be fo plac'd, that the noſe of the Bellows (which rg. 
ether with the Tile and Ice, wasupheld with a frame) lay in a level with 
che bubble of the Thermometer, and then blowing che refrigerated air of the 
Bellows upon the globular parr of the glaſs, I ſaw the water in the Cylindri. 
cal part and ſhank,manifefily aſcend, as ic was wont to do upon the refrigerz 
rion of the included Air: And as this Aſcenſion of the liquor - continued, 
during three or four blaſts of the Bellows, ſo upon the ceſſation of the artif- 


cial wind, the water ſubſided by degrees agaln, ell by freſh blaſts ir was 


made to aſcend. Laſtly, having repeated this Experiment, we _ fic 
to trie, how much the Air, refrigerared immediately by the frigorifick mix- 
ture, would produce a colder wind than the former, and accordingly, draw- 
ing back the noſe of the Bellows, that the Air, that ſhould be blown ou, 
might paſs along the Cavity left in the frigorifick mixture by the Iron pipe 
(of the Bellows) which we had withdrawn, the wind was manifeſtly more 
1d, than before, and had a greater operation on the Weather-glaſs, it wi 
blown upon, 

This Experiment, if carried on, and proſecuted, may poſſibly prove more 
Luciferous ; but 1 will not take upon me here to determine, whether all 
cold winds muſt be neceſſarily made ſo, by frigorifick Corpuſlcles properly 
call'd, ſince I have ſometimes ſuſpeRed, that ſome winds may be cold,only 
by conſilting of, or driving before them, thoſe higher parts of the Air, that, 
by reaſon of the languid RefleQion of che Sun S, in that upper (0 
perhaps ArRick) region of the Air, are forche molt part very cold, Forit 
may be obſerv'd, that Rains oftentimes very much and ſuddenly refrigerate 
the lower Air, when no wind, but what the clouds and rain make, accom- 
panies them, as if they brought down fore of cold air with them from that 
upper Region ; Which Aeofta, and one I coaverſed with, that _ - 
| | johee 
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higher mountains, than the Alps, affirm to be in ſome places (for I am not 
faish'd, rhat 'ris ſo every where) exceedingly cold, both in hot Climares, 
and in hot ſeaſons of the year. And I obſerve, that the Hollarders do, in 
more places than one or two, mention -rhe Northerly and North-eaſterly 
winds, to be thoſe, that broughr them the prodigious colds they mer with, 
though Nove Zembla, where they were expoſed to them, be ſo Northwards, 
that 1t lies within 16, or 17: degrees of the Pole ir ſelf. This being a bare 
fuſpition, 1t may ſuffice to have touch'd it. But 1 ſhall ſubjoyn two or three 
inſtances on the occaſion of our propoſition, concerning the influence of the 
winds upon the air, and to ſheyy more particularly, That even cold winds re- 
ceive not always their Qualities, ſo much from the Quarter whence they 
btov, as fromthe Regions over which they blow : I ſhall therefore begin 
with what is delivered by Mr. Wood, in his New Explands proſpe&, Part. 1. 
cap. 2« Whereas in England (fates he) moſt of the cold winds and wearhers come 

om the Sea ;. and thoſe ſituations, are counted moſt unwholſome, that are near 
the Sea- coaſt, in that Countrey it ts not ſo, but otherwiſe. And having added, 
25 his reaſon, that the North-eaſt wind, coming from the Sea, produces warm 
weather, melting the ſnow, and thawing the ground ; he ſubjoyns, only the 
North-weſt wind coming over the Land, 15 the 6auſe of extream cold weather, be- 
ing always accompamed with deep ſnowsy and bitter froſts, &c, To which paſ= 
ages we ſhall add only one out of Captain Fames, as being conſiderable to 
our preſent purpoſe. Captamm James's Voyage, Page 5253» The winds (ſaies 
he: ſince we came hither, have been very variable and unconflant ; and till with= 
in this fortmoht, the Seutherly wind was coldeſt, The reaſon 1 conceive to be, 
for that it did blow from the main Land, which was all covered with ſnow, 
a1d for that the North winds came out of the great Bay, which hitherto 
WAL open, 
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Tirts XIX- 


Of the ſtrange Effe&s of Cold. 


I, ” bb- enumerate and proſecute all the ſeveral Effe&s of Cold, being the 
chief work of the whole Book, ir is not to be. expeRed, that they 
ſhould be particularly treated of in this one SeAion of it, -wherein I, ſhall 
therefore confine my ſelf to mention only.thoſe EffeRs of Cold,. thatare not 
familiar, bur ſeem to have in them ſomerhing of wonderful ; nor wut) take 
notice of All them neither, leſt T ſhould be guilty of uſelefs Repetirions, 
but only of them, which either are not ar all, or are but incidentally 97 tran- 
ſiently delivered in the foregoing Se&ions, Nor is it tobe expeRed, that 1 
ſhould pawn my credit for the truth of every one of the Relations Tagy about 
to ſubjoyn. . For if they had not ſomerhing of extraordinary, .atid:;conſe- 
quently, that-may beget ſome Diffidence in wary men, they  would- not be 
proper for the title of this Se&ion, end moſt of them, that they way px fic 
to be plac'd here, muſt be che EffeRs of ſuch extream degreesof Cold, that 
I cannot in this temperare Ctimate of ous, examine t he truth of them | 
own Trials, fo that all I can do,. isco make choiſe of ſuch Relations; 
almeR all of chem delivered by the Relators, as upon their oivn Know dge. 
And even this may perchance, nor only gratifie and excite the Curioſity of 
ſome, who are pleas'd with nothings ſo much, as with thoſe, that; have 
ſomewhat in them of Prodigy, and (which is more cenſiderable) thef/Nar- 
ratives may afford the Ingenious ſuch- ſtrange Fhenomend's, thar the Ex- 
os of them may ſerve, both to exerciſe their wits, and try their Hy 
tDCſiS, | m- jo Ns. 
- Wl It ſeems.not neceſſary, in the marſhalling theſe obſervations, -xo be 
{crupulous about method, bur yer to avoid-confulion, we ſhall firſt mention 
the Effe&s of Cold, as to thoſe tour great Bodies, : of char part of the Sublu- 
nary World we livein, that are commonly reputed Elements, and thence 
we will proceed to take notice of the Effes of Cold upon ſome other/1n2- 
nimate Bodies, and, for an inſtance of its operation on living Creacures,up- 


on Men, th 5: 
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( 203 3 
3- Of the power of Cold, either to firaighten the ſphere of aQivity of 

fire, ctymderits wonted effe&s, the chick exatnples I hive met wich are 
recorded; partly by-che- Darcþ in Nova, Zembla,” and partly by Captain 
Fames, When-he wincer'd m Charleton Iſland, Theſe Ho rs 1n one place 
ſpeak chus-; The twemicth it was fair and ſtill weather, the wind 
Eafterly, then ws waſh d our Sheets,” but it warſo cold, that when Purchaſe Ub, 
ww; waſh'd and wruny them, they preſently froze ſo ſtiff, that F'# P wn, ee, 
although we laid thems by a great fire, the fide that laid next the  ,g5.- © he 
frethaw'd, but the other fide was hard. frozen, - &c.. _ Flſewhere. nw. 

thus, We were mn great fear, that if the extremity. of the Cold grew to be mare 
ard more, we ſhould all die there with 'cold, for what fire ſoever we 'nade, it 
would not warm us. | And becauſe ir were tedious ro eranketibe: all thar their 
Journals afford us to our prefent purpoſe; We will conclude with this paſ- 
ſage, Hireby we were ſo faſt ſhut up into the Houſe, atif we bad been Priſoners, 
and it Was ſo:extream Cold, that the five almoſt caſt no heat, for as we put our feet 
to the frre,we barnt our hofe before we could feel the heat, ſo that we had work enough 
,0do _ our hoſe, and which is more,tf we had not ſooner (melt than felt them, 
we ſhould have burnt them ere we had known1it. Though Captain James Wintered 
in a Country many degrees remoter from the Pole, than Nowa Zembla,yer in 
one plazehe gtves us thts account of che colds power to reftrain'or oppoſe the 
a&ion of fire. - (Captain James 65.) The Cooks Tubs, wherein he did water his 
meat, Banding about a yard from the fire, and which he did all day ply with mel- 
ted ſnow water, yet in the night ſeaſon, while he ſlept but one watth, would they 
be firm frozen to the very Bottom, And therefore was he fain to water bis meat in 
a Braſs Kettle, Cloſe ad fjoym g 10 the fire ; and T have many nmes both ſeen and 
falt, byputting »y hand into it ; that fide which was next the firt: nas very warm, 
ard the'orher an inch frozen, 1 leave the reſt to our Cook , who will almoſt ſpeak. 
miracle; of the Cold, ne 
ThapHac our. Engliſh Navigator, whoſe relation compatr'd with thoſe 
of the Hollanders, make me not ſo much wonder, as 1 once did, that men 
ſhould:relare ro WWarcas Pol, that there is a certain Plain in Tartary, fitu- 
ared between ſome of the higheſt mountains in the World ,where if fire be kim 
dled, it'ss not ſobright, wor (o effettual tobul any thing aa in other places, (Pur 
chaſe [Þ;1.cap. 4. pap. 74-) For ſo Purchaſe renders that pailage ; whence 
occaliqnhas been taken to impute ro Maron Polny, awriter not always half 
ſo fabulous, as many think him; that he-afhrm'd, rhar there was a Countrey 
in Taftary, Where fire:could nor be kindled. 


4 
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4+ And'as for the other newly menrion'd relations. of ' Seamen and Tra- 
vellery,though' to us,that live in-Eng{ava, they cannot but ſeem'very range 3 
yet I gc kepe from rejeQing them Gorey incredible, by conſfidering,thac 
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( 204 ) 
ice and ſnow having before their Congelation been water, muſt in probahi.. 
lity owe their Coldneſs, to that which reign'd in the Air : So thar if in a 
place Narure has, either ſo plentifully tock'd che Air it ſelf with frigorifick 
expirations, or other Corpuſcles (if we will admur any ſuch) or have upon 
any other accounr rendred it as cold as it c2n make ice and ſnow to be even 
here amongſt us, I knowv not why the Northerneſs of the climate, and per. 
haps ſome caline expirations from the Earth and Sea, may -nort. there diffuſe 
through the air a cold ſuperior to that, which by ſmall Quancities of ice (or 
Mow) and ſalr, can at a ſmall diſtance be produc'd here. And .this cold is 
ſo incenſe, that by pouring ſome water ona Joint-ſtool, and placing on it a 
filver Tankard, or other convenient veſſel, we may, as experience -has aſ* 
ſur'd me, with-beaten ice (or ſnow) and ſalt, and alittle water ( which is 
added rohaften the ſolution of the other ) nimbly Rirr'd rogerher in the por, 
make rhe mixture freez the external water quite through the Tankard; and 
they may be by this way ſo hard frozen together,as that by lifting up the por, 
you may lifr up the Joint-Rooltoo, and that (which 1s the circumſtance, for 
which 1 mention this) juſt by the fare, which 1n this caſe.1s unable to hinder 
ſo difficult an operation of the Cold. 

5. Thus much of the effe&s of cold, in referenceto fire, 'What-the ſame 
quality may perform upon Air, we ſhall ſay bur lictle of in this place, becauſe 
we treat of thoſe Phenomena, partly 1n the foregoing Seton of the coldnels 
of the Air,and parcly in other places. Only we ſhall.not here pretermit ate- 
Rimony of the learned Olearims, who, as an eye witneſs, confirms what we 
elſewhere deliver of the high degree of cold, to: which the Air may be 
brought. For he tells us, That i» Muſcovy he experimentally found, that 
which others left recorded in their writings, That ones ſpittle would be congeal'd 
before it reach'd the ground, and that water would freez, as it was dropping denn, 
(Olear, /ib, 3.p. m. 117.) 

6, Of the effe&s-of cold upon water, we ſhall not-need to ſay much in 
this place, fince-the two rotableſt of them being,- the power cold hasto ccn- 
oeal water ſuddenly, and the force ir has to turn vaſt quantities of 1t.into (0- 
lid ice. Of the former I have newly given, out of Olearius, an example as 
eminent as almoſt any thar is to be mer with, and of the latter alſo, I have gi- 
ven ſeveral inſtances in the Se&ion, that treats of ice: Yet two or three no- 
table-inſtances, which we do not elſewhere mention, 'twill nor be.1mproper 
to deliver in this place. 

7. The firlt declares, that notwithſtanding the warmth of the infide of a 
mans mouth, his ſpittle may be frozen even there. The 27, of September 
(they are the words of Gerat de Veer ) it blew hard Northeaſt, and it froze ſo 
hard, that as we put a nail into our months (as when men work, Carpenters work 


they 
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they uſe to do) there wonld Ice hang thereon, when we took, it out again, and made 
the blood follow, (Purchaſe pag. 461.) Thelike relation (if I mifremember 
not) I have met with in a.modern Engliſh Navigator, and ir is very little, 
ifarall more ſtrange, than whar is affirm'd by Queen Elizaberhs Ambaſſador 
co the Ryjſian Emperor : [nu the extremity of winter (ſaies DoRor Fletcher, 
ſpeaking of Muſcovia ) if you hold a pewter Diſh, or Pot in your hand, or any 
other metal, except im ſome chamber, where their warm Stoves be, your fingers 
gil ſtick faſt to it, and draw off the 5kin at the parting. | 

$, The other inſtance I inrended co mention, is this, that though Macre- 

kw, and other learned men, both ancient and modern, will not allow alt= 
water to be congealable ; yer the Dutch at Nova Zembla relate, that even in 
the midit of Seprember (and as the Marginal note faies, in a night) 1r froze 
two inches thick, in the ſalt water, (Purchaſe pag. 491.) a 
- 9, Astothe effe&s of violent colds upon the Earth, what they would 
prove upon pure and Elementary Earth (if any ſuch there be) I can but con- 
jure ; bur as for that impure or mingled Earth, which we commonly tread 
on, th2 effe&s of extream cold upon.that, may be very notable. For Olea» 
ri relates, thar in 1he year 1634. the cold was ſo bitter at Muſco, that in the 
great market-place, he ſaw the ground open'd by it ſo, that there was made acleft 
of many yards long, and a foot broad, | And the preſent 'grear Duke of 
Muyfeovies Phyſician being asked by me concerning the truth of ſuch relati- 
.ons, anſvered me, thar he himſelf had in thoſe parts ſeen the ground reduc'd 
by the cold, ro gape ſo wide, that a childs head might well have been put 
into the cleft. ] 

10, 'Tis jomewhart ſtrange, that the violent heat of Summer, and the ex- 
tream cold of \Winter ſhould both of them be ablero produce in the ground 
thelike effe&s ; bur whether ro make theſe gaping chinks, that we have been 
ſpeiking of, the ſurface of the ground expos'd to the air, being firſt frozen, is 
afterwards broken by che expanhve force of the moiſt earth .underneath, to - 
which the cold at length pierces, and coagealing it,makes it ſwell, and heave 
and ſo burit or cleave the hard and frozen cruſt of the ground, which cannor 
ſufficiently yeild to ir, whether this (1fſay) may produce the clefts we 
were ſpeaking of, or whether they muſt be derivd from ſome other 
cauſe, not having yet made the experiments, Ithought upon, to clear the 
matter one way. or other, I do not as yet pretend to determine, bur will 
rarher ſubjoyn the ſecond obſervation I purpos'd to mention of a ſtrange 
operation of Cold upon the ground, and it is afforded us by rhe Dutchin 
their ofren quoted third voyage tro Nova Zembla: In ohe place of which 
they tell us, That when they had built them a wooden houſe, and were going to 
ſhut themſelves np un it, for the winter, they made a great fire, without the bevſe ; 

Froerts 
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therewith to thaw the ground, that they might ſo lay it, viz. the wood about the 
houſe, that it might be the cloſer, but it was all loſt labour, for the earth wa ſp 
hard, and frozen ſo deep into the ground, that they could not thaw ut, and it 
would have voft them too much wood, and therefore they were forced to leave off 
that labogr. 

I1, Afcer what we have ſaid about the ſtrange effe&s of cold, in reference. 
to fire, air, water, and earth, we will now proceed to take notice of its efs 
feRs upou confeſſedly compounded bodies,whether inanimate or living ; but 
of the former ſort of mix*'d Bodies (1 mean thoſe that have nor Life) it will 
not be neceſſary to ſay much in this Seton, in regard that we have in many 
ether places, upon ſeveral occaſions had opportunities to mention al. 
ready molt of the particulars that belong to that head, For we elſewhere 
take notice, that violent Colds would freez Beer, Ale, Vinegar, Oyl, com- 
mon Wine, and even Sack and Alicant themſelves. We have likewiſe no» 
ted, that the Cold may have a notable operation, upon Wood, Bricks, 
Stone, veſſels of Glaſs, Farth, and even Pewter, and Iron themſelves, 
to which Barthelinres out of Fanus HInncks Voyage to Greenland, allows us to: 
add veſſels of Braſs (though theſe are not immediately broken by the Cold, 
bur by the included Liquors which. it dilates) and divers ſtrange effets of 
Cold upan inanimate Fodies, which *rwere here troubleſome to recapitulate, 
' May be met with dilpers'd in ſeveral places of the preſenr Hiſtory, Whete- 
fore having only intimated in general, that,though many plants are preſerv'd 
by a moderate cold, yet it has been obſerv'd, that moſt CGarden-plaars are de- 
Rroyed by exceſfive degrees of it, we will paſs on to-confider the- effeRs of 
Cold upon Animals, and of the many obſervations, that we have: mer with 
among. T ravellers, concerning. this ſubjeR, we ſhall, to aveid prolixity, 
deliver only rhe conſiderableit, and thoſe that we find:atteſted by very cre- 
dible Writers. 

I2. Captain Fawes ſpeaking of che laſt of the three: differences he makes 
of Cold (namely, that which he and his company felt in the Woods) gives 
this account of ir ; (Captain James's voyage, 64.) As for the laſt, it would k 
ſo extreme, that 1t 144 not endarable ; no clothes were proof againſt it, no motion 
could refift it. It would moreover ſo freez, the hair of our Eye-lids, that we could 
wot ſee ; and I verily belieue, that it mould have ſtifled a man in a very fin 
hour s, 

3, Olearius giving an account of the Air of Myſcovy, and eſpecially the 
Capital City of it, The Cold (ſaies he Livre 3.p.m, 117.) ts there fo violent, 
that no Furs can hinder it, but ſometimes mens Noſes, and Ears, Feet and Hands 
will be frozen, and all fall of. He adds, that in the year 1634. when he was 
there, they conld not go 50, paes without being benumm'd mith cold, rw in 

Fees : _ 
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Janger of looſing ſome of their Limbs, And yet to add, that remarkable ob- 
ſervation upon the by, the ſame Author, near the ſame place, ſpeaking of 
Muſco, and the neighbouring Provinces diftinguiſhed from the reſt of that 
vaſt Empire fates, we 3e 116.) That the Air is good and healthy, fo that 
there one ſcarce ever hears of the Plague, or any other Epidemical diſeaſes. And 


he adds, that for thar reaſon, when in the year 1654. the Plague made havock 


in that great City, the thing was very ſurprizing, nothing like it having been 
ſer there in the memory of men. 
14, Our already divers times mention'd Engliſh Ambaſſador Dr, Fletcher, 


| ſpeaking of the cold chart ſometimes happens in &»ſia, wirneſſeth thus much 


ofit. Divers (ſaies he Purchaſ. 1ib, 3. Pag. 41 5.)not only that travel abroad, 
but in the very markets and ſtreets of their 1 owns are mortally pinch'd, and kill'd 
with all ; ſo that you ſhall ſee _ drop down in the ſtreets, many Travellers 
brought into the T owns / tting dea , and tiff in thery [leds, Drvers | ooſe e theiy 
Noſes, the Tips of their Ears, and the Balls of their C heths, their Toes, Feet, 8c. 
Many tines when the Winter ts very hard and extreme, the Bears and Walves 
iſue by troops out of the woods, driven by hunger, and enter the Villages , tear- 
ing and ravening all they can find, ſo that the inhabitants are fain to flee for the 
ſafeguard of ther Lives, 

15. Todeſcend noiv to obſervations, that do ſomewhat more punRually 
ſet forth the more particular Phenomena of Cold, in reference ro mens Boe 
dies, take the following Obſervation, The t 5, of March ſome of their men, 
that had been abroad to kill Deer, returned ſo diſabled with cold, winch did 
riſe up in bliſters under the ſoles of their feet, and upon their legs, to the bigneſs 
if Walnuts, that they could nat recover their former eſtate (which was not very 
well in a fortnight after. This may be confirmed by that paſſage of the Hol- 
landers,where ſpeaking of their preparing ſpringes to take Foxes, they add, 
(Pwrchaſ. Pag.4.97.) that they did it with no ſmall trouble; for that if they ſtay'd 
long without doors, there aroſe Bliſters upon their Faces and Ears, We did dayly 


| find by experience (ſaies Gaptain James Pag, 64.) that the cold in the woods 


wmld freez, our faces, or any part of our fleſh, that was bare ; but it was not ſo 


| mort Jp, &c, 


16, The Datch ſpeaking of the pains they were fain to take to dig away 
the ſnow, that cover'd the houſe, and choaked up their door,adds, (Pag.497.) 
that in that laborious work , they were forc'd to uſe great ſpeed, for they 
could mot long endave without the houſe, becauſe of the extreme cold, although 
they wore Foxes 5hins about their heads, and double apparel upon their backs 

17. The lately mention'd Captain Fames relates, that in Charleron Iſlard 
te was fain to cut the hair of his head ſhort, and ſhave away all the hair % 

- his 
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his face, becauſe the Ifickles, thar would be faſined to ic, made ir, (as hg 
: ſpeaks, Pages6 ) become intolerable, ; , ; 

18, And he elſewhere relates, rhat once.he and his Companions, havins 
been for a lictle while parred into two companies, had therr faces, hair, I 
Clothes ſo frozen over, that they could not know each other by their habits, wy 
(which is a'conſiderable circumtance, for: whoſe ſake chiefly I mention this 
paſſage) by their voices, (Pag, 52.) 

19. And the ſame Author givesthis account of the death of the G.nner, 
of his Ship, whom he calls a {irong hearred Man, and who died before the 
end of November, He had (ſaies our Author) a cloſe boarded. Cabin in the 

| Gun room, which was very cloſe indeed, and as many clethes on him as was com. 

nent, ( for we wanted no clothes ) and a pan with coals of fire Continyally tn hy. 

Cabbin, for all which warmth his plaiſter would freez at bis wound, and his battle. 
of Sach at bus head, 

Purchas. lib. 20. The 11, of December (faies Gerat de Veer) it was fair 
+1 $-P18 weather, and aclear Air, butvery cold, which he that felt mt 
496. | - . 

would nat believe, for 6ur ſhoes froze as hard as horns upon our fee, 
and within they were white, ſo that we could not wear our ſhoes, but were . forc 
to makg great pattens, the upper part being Sheep skans, which we put on. out 
three or four pair of ſocks, and ſo went 1n them to keep. our feet warm, yea, aud 


the clothes upon our backs were white over with frost., 

21. Which may be ſomewhat confirmed by this paſſage of Captain Jame, 
(Pag. 65.) The clothes onour Beds would be covered with. hoar froft, which i 
this little habitacle was not far from the fire, We might adde to all theſe, this 
Purchas.nar, NE: paſlage of the often mentioned Gerat de Veer. The 26, 

10945Þ"5* of December, it was foul weather, the wind North-weſt, and it 


_ was ſo cold, that we could not warm a, although we uſed all the 
means we could with great fires, good ſtore of clothes, and with hot ſtones and 
Billets laid.upon our feet, and. upon our Bodies, as we lay tw our (abbins, bt 
»otwithſkanding all this, in the morning our Cabbins were frozen, &c. But we 
ſhall not infit on ſuch paſſages, as this laſt recited, becauſe that of the 
force of cold to repreſs and withſtand the fire, we have already deliver'd a 
remarkable things, as will be eafily met with, in approved Writers, in the 
former part of this preſent SeRtion, . | | 
' 22, [have my ſelf mer with a knowing and very credible perſon, that 
related to me of the cold of Rufia, where he travelled, little leſs firange 
things, than thoſe T' have mentioned of it our of Books ;- and if 1] did not 
want the Hiſtorians name, 1 ſhould make-ſmall difficulty to add, That fince 
I made a good progreſs in this preſent SeRion, a very learned Travellet 


(though nor intocold Countries) relited to me, upon the occalion of wht 
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was treating, What he affirm'd to have met with in an approv'd Hiſtory of the 
frange operation of rhe inclemency of the Air upon multitudes of men at 
once, namely, thar abour the year (if he rightly remember ir) 1498. an Ar- 
my of rhe Turks making an incurſion into Poland, upon their return was ſur- 

rized with ſuch an extremity of Cold and of Snow, that though it were 
but (if he miſtake not) in November, forty thouſand of them (the whole 
Army conbiſting of ſeventy thouſand) periſh'd through the extremity upon 
the place. 

= Amongſt the many Relations I have met with of the fatal Effefs of 
Cold in the Northern Countries, I took notice not without a little wonder, 
2s well as trouble, that I could not find, that any of the Relators had the 
curioſity to ſee what change was made in the internal parts of the Bodies ſo 
deſtroy'd, which yet were an inquiry very proper to have been made, bur 
2length the other day 2n ingenious Perſon having ſhew'd me a Book newly 

bliſh'd in French, containing the Deſcription of a Polemian Province he 
calls tkrain, as I was skimming it over, with hope to find ſome obſervations 
about Cold, 1 lighted on a relation, which though nor ſuch as I defir'd, is 
more than I have any where elſe found, and I rake the more notice of ir, be- 
cauſe, rhat though the very name of this Province 1s ſcarce hitherto known to 
us in England, yet having awhile after by good chance mer wich an intelli. 
cent Poloman Lord, and having inquired of him, whether he had ever been 
in that Country,he both cold me, that he had been quarter'd there,and by his 
Anſwers and Relations did countenance divers particularities of it, mention'd 
by this French officer (named Monſieur de Beanplan) who liv'd long thete. 
This Author then after having taken notice, that this fertile Province, 
though bur fituated in the ſame height of the Pole with Normandy, is often- 
times ſubje& to exceſſive colds (which circumſtance I mention as a further 
confirmation of ſomething of the ſame nature delivered in the former Se&i- 
on) gives an Account of two differing EffeRs of this Cold upon the Fodies 
of men : The one being a peculiar kind of ſickneſs, the other Death. 

24. The firſt which 1 remember nor to have elſewhere mer with, is, 


' that ſometimes when the natural hear proves ſtrong enough to prote& the 
' Toes, and Cheeks, and Ears, and other parts, that are either more remote 


from rhe hearr,' or more tender, from a ſudden morrification ; yet unleſs 
nature be aſſiſted, either by good Precautions, or Remedies, ſhe cannor 
hinder the cold from producing in theſe parts Cancers, as painful as thoſe 
which are caus'd by aſcalding and malignant humour, and which let me ſee 
(faies my Author) when I was in thoſe Countries, that cold was nor leſs 
cutting nor powerful to deſtroy things, than the fire to conſume them : He 
adds, that the beginning of theſe CRE ſores is ſo ſmall, chat _ 

uces 
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duces the pain ſcarce equals the bigneſs of a Pea, and yet in fe'v days, nay 
ſomerimes in f2w hours it ſpreads ſo, as to deſtroy the whole part it invades, 
which he confirms by the Example of two perſons of his acquaintance, who 
in a trice loſt by Congelation the badges of their Sex. 

25, As tothoſe that are kill'd with Cold, our Author informs us, thar 
they periſh'd by two differing kindsof death, For ſome being not ſufficiently 
fortifi'd againtt che cold by their own internal heat, nor . competently arm'q 
againſt 1t by Furs, Inunctions, and other external means, afcer having had 
their hands and teer firlt ſeized by the cold, rill they grov palt feeling it, 
there the reſt of their Bodies are ſo invaded, that they are taken with a (kind 
of Lethargick) Drowzineſs, that gives them extreme Propenfity to ſleep, 
which if indulg'd to, they can no more awake out of,” but die inſenfibly, And 
from tais kind of Dearh our Authoradds, that he was ſeveral times ſnatch'q 
by his ſervants, who were more accuſtom'd to the cold, and ſeaſonably 
forc'd him to awake our of thoſe drowzinefſes, which they knew to be moſt 
dangerous. And that ſometimes the death by cold is indolent enough, the 
Relations of ſome intelligent acquaintances of mine, who have been in ex- 
ceeding cold Countries, do contirm, 

26. Butthe other way whereby cold deſtroys men, is that, which is 
the moſt remarkable in our Author, and though leſs ſudden is more cruel, 
For he rells us, that ſometimes the cold ſeizes mens Bodies in the reins, 
and all about the Waſt (and eſpecially horſe-men underneath the Armor 
of the Back and Breaſt) and (traighrens, as he ſpeaks, thoſe parts ſo forcibly, 
chat it freezes all the parts of the Belly, eſpecially che Guts, ſo that though 
they have keen apperites, they cannot digeſt, or ſo much as retain the 
lighreſt and eaſzeft Aliments, without excepting Broths themſelves, but 
preſently reje& them by vomit, with unſpeakable gripings and patns, and 
ſo continually complaining of their condition, and ſomerimes crying out, 
as If ſome body were tearing out their bowels, they end their miſerable 
lives, being often brought by the violence of their rorments to rhe brink of 
madneſs and deſpair, before they come to that of the grave, And our Author 
having ſeen ſome of theſe departed wretches open'd,ſaies,that they found the 
oteateſt part of their Guts black, burn'd up, and as it were glew'd together, 
whence he thinks it probable, rhar, as their Bowels came to be ſpoil'd and 
- gangrenated, they wereforc'd to thoſe complaints and exclamations ; and we 
may add, Thar probably upon the ſame cauſe depended thoſe continual vomits 
of what they eat or drunk;the Gangrene of the guts hindering the deſcent of 
Excrements downwards, as .it often falls out, in the true /l:aca Paſſin, 
and the Periſtalcick, or rhe uſual motion of the parts being inverted, as it alſo 
frequently happens in the ſame diſeaſe, There is no doubt bur Anatomiſts 
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2nd Phyſicians Will think this account very imperfe&, but yet T think my 
ſelt beholden to the Author for it, becauſe 'tis not the beſt, but the only, 
that I have hicherto yer met with of this matter, though I could wiſh it had 
been much more full and particular, and that he had alſo open'd -thoſe Ani- 
mals, and eſpecially their brains, that hementions to have been kill'd ſud-_ 
denly, and without pain, by cold. For ſuch informations {whoſe want, 
2s far as our Climate will permic, I have had thoughts of ſupplying by Expe- 
riments upon other animals) would perhaps ſatisfie me one way or other a- 
bout a conjeRure | have had, and been able to countenance by ſeveral crials 
upon Vegetables and dead Animals, abour the cauſe of mortifications pro- 
duc'd by exceſſive cold. 

27. Whar cftefts a violent Cold may have upon the bodies of other*MAni. 
mals chan men, 1 ſcarce find at all taken notice of by the Writers I have 
met with, and what 1 remember upon rhat ſubje& amounts to but few 
particulars : The French Author lately quored, rakes notice in general, that 
the cold in Kkrarn, as the Polanders call it, is ſometimes ſo great, as to be 
ſcarce ſupportable by-horſes,and ſome other tame Beaſts. 

28. This fame Author alſo mentions a certain fourfooted Animal called 
Bohack, which is ſaid to be peculiar ro thoſe parts, 2nd hides himſelf under 
oround in the Winterz and having inquir'd of the lately mention'd Poliſh 
Nobleman concerning this beaſt, he told me, thar being in that Province he 
had one preſenred him as a rarity, upon an occaſion proper enough to be men- 
tion'd here, For ſome of the Poles chancing to dig (for ſome purpoſe that 
I remember not) in a certain retir'd place, were ſurpriz'd to find under 
ground, an Animal not familiar to them, and though this creature was ſo 
frozen and (tiff, that they thought it to be ſtark dead, yer when they came 
toflea it for its skin, being awaken'd by pain, it recovered life again, and 
was brought as a rarity to the Commander, from whom I have the relation. 

29. That ſome other Animals may be frozen ill they are rf, , and yet 
recover, I ſhall (ere long) have occalion to obſerve at the cloſe of the 21. 
Seion. And therefore I ſhall now add bur this, Thar whereas 'ris a Tra- 
dition among Travellers into Northern Climates, thar both Birds and wild 
Beaſts are in icy and ſnowy Countries ordinarily turn'd white, if not ar all 


times, yer at leaſt in the Winter by the coldneſs of thoſe gelid Climates,. I 


dare neither admit the poſition as a thing that is rrue univerſally, nor reje& 


1tas a thing that is never ſo. For not now to enquire, whether whireneſs 


proceeds from the coldneſs of rhe Country, or from fome ſerled ſeminary 
impreſſion, or from the imagination of the females affe&ed by the vivid 
whiteneſs of the ſnow, that almoſt all the year long is the conſtant obje& of 
their fight : 1 find by the Voyages 1 _ perus'd,that Navigators often men- 
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tion their meeting With ſtore of white Bears and Foxes in Nova Zembla, and 
other very Northern Regions, as alſo rheir meeting ſomerimes with heards 
of white Deer : And inthe Alps, alwaies covered with ſno.v, good Authors 
mention their having mer with white Partridges; to which purpoſe I remem. 
ber, that when was in Savoy, and the Netghbouring Countries, which haye 
mountains almoſt perpetually cap'd with ſnow, I heard them often talk of a 
certain white kind of Pheaſants to be mer with in the upper parts of the 
mountains, which for the excellency of their taſte were accounted very 
oreat delicacies. But on the other fide, the ſame Navigators treating even 
of the coldelt Climates, ſeem ro diſtinguiſh 
*ful"ths from ney ethers _— the white Bears from others of thoſe parts, 
ries tet we ſal rec 27% And. as fora heard, of white Deer, the 
as well of black Foxes as of white colour may proceed from ſeminal impreſſions, 
ones. ſince here in England I have ſeen ſeveral Deer 
of that colour, and though & reenland be by 
ſome degrees nearer to the Pole than Nova Zembla, yer I have ſeen a live 
Deer brought thence ſomewhar differingly ſhap'd from,ours, whoſe skin ws 
not White, bur rather a kind of dun: And roadd Thar upon the by, I took 
notice, that provident Nature to arm them- againſt the cold, had afforded 

him a Coar, that mighr have paſs'd for a Fur. 
30. Yer theſe rwo things ſeem remarkable in favour of the efficacy of cold, 
the one, that in ſeveral cold Countries, . as particularly Greenland, and Liv 
| n1a, even Modern deſcribers of them affirm, 
Lepores coloris &> pellis mutatio= that Hares will grow White in Winter, and re- 
ne anni me: / Re ned = turn to their native colour inSummer, And the 
—_ _ fb = a * wes ED other, char though Charleton Iſland differ not 
habent. Livoniz nova deſcriptio» One degree in Latitude from Londop ; yer (a 
Pag. 3 03+ the cold is there prodigious, ſo 1 remember, 
| chat Gaprtain James ſome where takes notice of 
his having ſeen there, borh divers Foxes, that were pied black and white, 
and white Partridges, though he could not catch them. (Pag. 46. and Pay, 
29.) Bur of the whiteneſs of Animals I elſewhere creat among other ſub- 
jeas, that belong to the Hiſtory of Colours. And having already been 
more prolix than I intended in ſetting down the obſervations of others, 1 
think it now time for me to reſume the mention of my own Experiments, di« 
vers of which, though made before others, that have been already mention'd, 
X or X11. Se&ions off, I thought fir for to reſerve for this place, both for 
other reaſons, and becauſe, this place ſeems proper for Experiments, that 
have a nearer tendency to the hinting or the examining the more general 

Hypotheſis about Cold, 
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Torin KI 


Experiments touching the weight of Bodies frozen and 
unfroxen, 


1, Clnce divers of thoſe ingenious men, that have .of late revived, and 


embraced the DoAtrine of the old Atomiſts, reach us, that water is | 


turned into ice by the introduRion of frigorifick Corpuſcles, which Demo- 
critcs of old is ſaid to have believed to be cubical (and ro which other Phi- 
loſophers of lare have afſigned other ſhapes indeed, bur yer determinate 
ones) ws thought fir not ſo much for our own ſatisfaRion, as for that of 
others, to try, Whether or no a Liquor by its increaſe of weight, when 
frozen, would betray any ſubſtantial acceſſion of the Corpuſcles of Cold, 
which according to the Epicurean Principles, may, by reaſon of their ſmall- 
neſs, paſs in freely, and in vat multitudes, at the pores of other Bodies, 
and even of glaſs, and which by reaſon of the ſame ſmallneſs, muſt be ſap- 
poſed exceedingly numerous to be able to arreſt the motions of ſuch multi» 
cudes of minute Corpuſcles, as muſt goto the making up of any conſiderable 
quantity of Water. | 

2. And firſt we made a trial with Eggs, of which our Notes give us the 
following account, 

3. [ We took a good pair of Scales and placing them upon a frame (pur- 
poſely made for ſuch Experiments, as required, that the things to be weigh- 
ed ſhould remain long in the ballance) we put into one of theſe a couple of 
Eggs, and having counterpoiſed them with braſs weights, we ſuffered them 
to continue all night in a Turrer (built as it had been made for an obſervato= 
ry) that the breaking of the Eggs, or any ſuch other accidents might not 
hinder the ſucceſs of our endeavours (Which were to try, whether the Cor- 
puſcles of Cold, which divers Philoſophers ſuppoſe ro bethe Efficients of 
Congelation, would make them any whit heavier,) but we were ſomewhat 
ſurprized, when the next morning, after avery ſharp night, going up to the 
Turret, we found {the ſcales and frame being in good plight) the Eges to be 
prown lighter by very near four grains.) 


Thus far the Note, 
4» Pur 
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4.But though we afterwards repeated rhe Experiment once or twice (if ng 
oftner) yet having been by intervening avocations diverted from regiftring 
the circumitances of the events ; I dare not now truſt my memory for ay 
more, than that ſome of the circumitances ſeemed odd enough, bur unce:. 
rain, and that I deliſted from proſecuting the Experiment, chiefly for this 
reaſon, that an increaſe of weight in expoſed Eggs was ſcarcely to be hoped 
for, becauſe ir ſeemed probable, that part of che more ſubrile and ſpirituous 
Corpaſcles contained in the Egg do continually, by little and little, ger a 
way through the pores of the skin and ſhell ; thar, ſeeming ro be the reaſon 
why Eggs long kepr have uſually within the ſhell, a maniteli,and ſometimes 
very conliderable cavity unfilled vith either yolk or white, which Cavity 
ſeems to have been left by the receſs of the ſubrile parts ie have been menti- 
oning, ſothar although the frigoritick Aroms ſhould by their ingreſs add 
ſome, nor altogether inſenfible weight to the Egg, yer that would nor, 
unleſs perhaps in the very nick of time, ivhen the Cangelation is firſt aQu- 
ally made, be taken notice of, by reaſon of the greater decrement of weight, 
that proceeds from the Avdlation of the more ſubtile parts of the Egg it 
ſelf. CEL 
5+ And to ſatisfie our ſelves about this matter, we-took four Hen Eggs, 
and counterpoiſed them carefully in a good patr of Scales, which were ſuſs 
pended art a frame, that the ballance might be kepr unſtirr'd in a quier room, 
wherein we had placed ic, and ſuffering ir to continue there for a pretty 
while, we obſerv'd, that though it were Winter,and though the rome « here- 
init ſtood were deſtitute of a Chimney, yer that Scale wherein the Eggs 
lay, did almoſt grow manifeſtly lighter, ſo that it was requiſite, from time 
ro time, to take a grain out of the oppolite ſcale, ro reduce the ballance to an 
SEquilibriums. And by this means we found the Eggs after ſome time to have 
loſt eight grains of their former weight, but how much more they would have 
loſt, if we had continued the Experiment,the need we had of the Scales kept 
us from diſcovering. 

6. Upon this occaſion I will add, that I us'd ſome endeavours to ſatisfie 
my ſelf abour this inquiry, iz, whether Eggs being once actually frozen (for 
thoſe mention'd in the former Note, might loſe rheir weight before they 
were ſo) and kept in a pair of good Scales faſien'd ro a frame in ſome quiet 
place, well fenc'd from the Sun, would by the cold of the Air in freezing 
weather, be kept for any conſiderable time, withour a ſenſible diminution of 
weight, but an unexpeRed thaw hindred us from ſeeing the ſucceſs of what 
we deſien'd of this nature, both as to Eggs, and alſo ſome other Bodies : For 
if the Experiment were very carefully rri'd upon a competent variety of 
them, it might poſſibly aſſiſt us 10 gueſs, eſpecially in Camphire, and _ 

other 
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other eaſily exhaſable bodies, what intereſt Cold may have in ſuppreſſing or 
diminiſhing the expiration of their Efluvia, 

. Bur to, rerurn to the weight of Bodies frozen and unfrozen,we atrempt-= 
ed ro diſcover ſome-vhar about it by ſeveral ways, according as che differing 
accommodations, We were furniſh'd with, permitted. And of theſe trials I 
will mention four or five,as well of the leſs, as of the more accurate, as my 
memory or Notes ſupply me with them. 

8. One of the leſs Accurate ways we imployed to try,whether ice,in which 
according to the Atomults, great ltore of theſe frigoriftick Corpuſcles mult be 
wedged, would not upon thelr expulſion or receſs, leave the water lighter 
than was the ice, was that which follows,wherein ro haſten the Experiment, 
we mingled a little ſalr. And though we foreſaw, there would be a difficul- 
ty from the Adheſion of the vapours of the external Air, to the outfide of the 
olaſs we were to employ, we thought, that inconvenience might be remedi- 
ed by well wiping off the froſt, or dey from the ourlide of the glaſs, rill it 
were clean and dry : The event of the trial we find ſuccinaly ſet down among 
our Notes as follows. [A ſingle Vial ſealed up with ice and falr, being wi- 
peddry, and weighed, was found to weigh four ounces four drachms and a 
half, when it was quite thawed, it was found to iveigh ſomewhat more than a 
orain leſs than its former counterpoiſe.] 

Bur more accurate and ſarisfaory Trials abour this matter, I find thus ſer 
down in one of my papers, | | 

9. [We took a Vial more thin than thoſe that are commonly us'd, that, of 


the Agoreoare of that and the Liquor, the glaſs might make ſo much the leſ- 


ſerpart : This Vial was furniſhed with a ſomewhat long neck, which at the 
flame of a Lamp was drawn by degrees {lenderer and flenderer, that being 
very narrow at the Top, 1t might rhe more readily and conveniently be ſea- 
led, notwithſtanding the waters being in it ; then we almoſt Rll'd it with 
that liquor, 1 ſay almoſt, becauſe a comperent ſpace ought to be left unfll'd, 
toallow the water, ſwell'd by glaciation, room to expand ir ſelf : This Vi- 


with the liquor 1n ir, was plac'd in a mixture of ſnow and ſalt afrer our u- 


ſua! manner, and when the glaſs appear'd almoſt full of ice, it was taken out, 
and nimbly clos'd with Hermes's ſeal, prefently after, this was weigh'd in 
apatr of very 900d Scales, and the Vial together with the contain'd liquor, 
anounced ro Sv. 3S. gr. ſt, which yer was not all ice,becauſe theſe things 
could not be done ſo nimbly, but that ſome of the ice began to thaw, before 
we were able to diſpatch them quite, the vial thus ſeal'd being. remov'd,and 
ſuffered for two or three hours to thaw,when the ice was vaniſh'd,ve weigh- 
ed again the ſeal'd glaſs in the ſame Scales, and found, that it weigh'd, as 
before, ar leaſt, if there were any difference, ic ſeem'd ro weigh a _ 
| moTte- 
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more.) But this Increment that amounted not quite to 5 a grain, might e4. 
Gly be attributed ro ſome difference in the weights and grains themſelyes, 
wherein 'tis nor eaſie to find a perfe& exanels, or to ſome little unheeded 
moiſture, that might adhere to ſome part of the vial, 

Io. And becauſe it may be wiſhed,, that as this Experiment ſhews the 
weight of Ice reſolv'd into water, to be the ſame with that of the ſolid ice,fy 
we had tri'd,whether the weight of water congeal'd into 1ce, would be the 
ſame with thar of rhe former fluid water, We W1ll ſubjoyn What Immediately 
follows in the ſame paper in theſe words, 

11. [We took a ſeal'd vial, very thin, that it might be lighter, bur no 
ſo large as the other, by about a third, as amounting 1n the lately mention 
Scales but to Ziiij. Zij. gr. 41. when we had ſeal'd it up with the water ig 
it. This vial we plac'd as we had done the cther, .in a mixture of ſnow and 
ſalt, freezirg it warily, leſt being (eal'd, ic ſhould break, then we remoy'd 
it into the ſame Scales, to try,whether ic had got any weight by the ſupposd 
ſubingreſſion of the Aroms of Cold, which many learned men take to be the 
efficients of Cengelation;bur it either weighed jult as before,or if there were 
any difference, it ſeem'd to have lolt 4 of a grain. Being ſuffered ro thay, 
and pur into the ſame Scales again, it weigh'd juſt as: much as it did, when 
frozen, though the weights were numerically the ſame, and about + would 
ſway the Scales, or at leaſt be ſenſible upon them. But note, that I was 
careful this laſt rime to wipe the outſide of the glaſs with a linnen cloth, be- 
cauſe I have obſerved, according to whar I elſewhere deliver, thar, in caſe 
ice be any thing haltily chaw'd, 1t may produce a dew on the outſide of the 
olaſs, as I ſuſpe&ed, that even the warm Air might in ſome meaſure do in 
this, and if it had not been for this ſuſpicion, ſome adhering devv, that | ws . 
thereby enabled ro dere& and wipe off, before I put the vial into the Scales, 
might eafily have impos'd upon us. 

12, Theſe Trials 1 preſume may give ſome ſatisfaAion about the inquiry, 
for the reſolving whereof, I thought fit tro make them. 

13. But Iwas alſo deſirous to ſee, whether any difference, as to weight, 
would be produc'd by freezing and thawing (if I may uſe thoſe expreſſions 
in this caſe) Iron, Stone, WooJ, or the like ſolid and permanent Bodies, 
which I intended ro have exa&ly weigh'd before and after cheir being exposd 
tothe Air, and alſo after the frolt was gone, (and all this againſt Counter 
poiſes not expos'd to ſo great a Cold) would diſcover any ſeniible alteration, 
as to weight, that might ſafely be aſcrib'd to the Cold. And though Avo- 
cations, and the negligence of one that we employ'd, kept us fzom bringing 
the matter to ſuch an iſſue as was deſired, yer the Trials ſeem'd not altoge- 


ther ircational, fince we have formerly made it probable (and have (ince _ 
| Mi 
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with freſh inſtances to.confirm it) that even Stones, and Metals, may reſent 


- fome.change of Texrure by the operation of ſome degrees of Cold. And in- 
' deed induc'd by ſuch confiderations of that kind, asſeem'd the leat doubr- 


ful, 1 remember 1 ſometime made ſeveral experiments of che weight of ſoine 


- metals, and ſtones, borh before and after they had beet much expos'd ro a 


more vehement Cold, chan would have ſufhc'd ro turn water into ice, and 
alſo after they had been, if 1 may ſo ſpeak,thaw'd in a warm Air.Bur the paper 
in which we regiftred the events of cheſe trials having been miſlay'd, 1 dare 
not charge my memory with the parciculars. Only, if I miſtake not, one ot 
two of the flones ſeemed to have increaſed in weight,after having been buried 
in our frigorifick mixrure, which 1 was apt to impure to ſome particles of rhe 
ice reſolv'd into watec by the ſatr, thit was mingled wich 1rt, and (being 
erhaps made more piercing by the ſaline particles affociated with them) im- 
bag into the pores of the (tone. For I remember, that having procur'd an 
Experiment, that I then wanted conveniency to try my (elf, to be made by 
an ingenious perſon, upon a tone hard enough to bear a good poliſh, 1 was by 
him inform'd,that the (tone by having been kept a while in water, did, though 
it were afterwards wip't dry, diſcover a maniteſt increaſe of weight : and in 
confirmation of my conje&ure, I ſhall add, that from a ſort of Rones,thar are 
of a texture cloſe enough ro be uſually poliſhr ; I did, as 1 expeRed, obtain 
by diſtillation (and chat wichout a naked fire) a conſiderable quantity of an 
almoſt inſipid liquor, which I ſuſpeQed to be in good part bur water ſoaked 
into the ſtone, for reaſons, that *ris not worth while here to diſcourſe of ; the 
cauſe of my mentioning theſe particulars being, that (1 hope) they may 
make thoſe, thar ſhall hereafter rry ſuch Experiments, cautious how they 
draw inferences from them, and may invite them to expoſe the bodies, they 


would make trial of, rather to the cold of the free Air in very ſharp weather, - 


(for want of which, we our ſelves could not do what we adviſe) than to arti- 
ficial glaciations at leaſt, unleſs chey be ſo ordered, that nothing that's moiſt 
come to touch the bodies to be wrought upon. 

14.Bur ſuch Trials as theſe newly mencion'd, and others of the like kind, 
we muſt leave to be proſecured by thoſe, that are furniſh'd with accurate 
Scales, and leaſure; for want of the latter of which, and ſometimes roo of 
the former, we were fain to give over the purſuit of them; which troubled 
us the leſs; becauſe thoſe made with the feal'd Vials were diligently made 
and as for divers others; we made them, as we were ſaying; more tobe able 
togratifie others, than to ſatisfie our ſelves, becauſe though in caſe there 
ſhould unqueſtionably appear ſome ſentible increaſe or decrement of weight, 
upon that which che Acomiſts would call the Acceſſiovor Expiration of frigo- 
nifick Corpuſcles ; it would afford a pn_ Argument 1n favour of the Epi- 
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curean DoArine, about the generation of ice yer if no ſuch change of weight 
ſhould be found upon the freezing or the thawing of water,or any-otherBody; 
I doubt whether it may; on the contrary, be ſafely concluied, rhar the Arg. 
miſts Theory of Cold is falſe. For poſſibly they may pretend, that the Atoms 
of Cold may not have either gravity or levity, any more than the fleams of 
Ele&rical Podies, or the Effuvia of the Loaditone. Nay, though we ſhould 
admit the frigorifick Corpulcles not to be altogether devoid of gravity, ir 
may yer be ſaid, that when they invade the Body, they freez, they expel 
thence ſome other preexiftent Aromes, that may alſo have ſome lirtle weight, 
and thar the frigorifick Corpuſcles, that flie, or are driven away, may be ſuc. 
ceeded by ſome ſuch, when bodies come ro be thaw'd. Bur of this no more 
at preſent, 


Appendix to the XX. Title. 


' He Experiments recorded in th2 foregoing Section, may perchance in 
rhis regard prove more uſeful than I was aware of, that they may keep 

men from being miſled by the contrary accounts, tnart I find ro have been 
given of the weight of ice, and water, by no obſcure writers. For (to ſpare 
one of the famouſeſt of the Ancients) Helmoxt 1n the Treatiſe he calls Ga 
Agquz, where he gives an account of the congelation of water, which I con- 
feſs to be unintelligible enough ro me, and where hets pleaſed to aſcribe to 
I know nor what extenuation of part of the ſulphur he ſuppoſes to be in 
water,thar levity of ice, which the bubbles, it contains, afford us an intelligi. 
ble and ready account of, delivers very poſitively this Experiment. Imple 
(faies he Num, 3 5.) lagenam vitream & magnam fruſtis Glacier, collum vero 
elandatur figillo Hermetis, id eſt, per witri ibidem liquationem : ponatur hec 
rum lagena 12 bilance adjetto pondere in oppoſitum, & videbis quod propemodun 
oftava ſu parte aqua poſt reſolutam glaciem erit ponderoſior ſerpſa glacie, Quod 
cnm milleſies ex eadem aqua fiert poſſit, &c. Thus far Helmont, who in caſe 
he take /ageza vitreain the ordinary acceprion of the word, would have made 
us ſome amends for this erroneous account, 1f he had taught us the way how 
he could ſeal ſuch abroad veſſel, as a glaſs flagon, Hermercally, Bur what 
has been deliver'd in the foregoing Se&tion, will ſufficiently ſhew, what 1s 
£9 be thought of chis Experiment of Helmonts, And for further confirms 
ion, 
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tion, We have ſeveral times weigh'd ice frozen, and reduc'd to water, with- 
out finding any cauſe to doubt, bur that Helmont was miſtaken. And patti- 
cularly upon the laſt Trial I'made of ghis kind, having fill'd a wide mouth'd 
laſs with ſolid fragments of ice, together with it amounting co a pound (of 
which the glaſs alone weigh'd ſomewhar above five ounces) I whelm'd over 
che mouth of ir another flat bottom glaſs, that iF any vapours ſhould aſcend, 
they might be condens'd into drops, as in the like caſe I had formerly ob- 
ſerv'd them to do. And this ice being thaw'd in a warm room, as no drops 
were ſeen co tick to the inlide of the inverted glaſs, forthe other glaſs being 
again put Into the ſame Scales, appear'd almoſt exactly of the ſame weighs 
as formerly, whereas the ice alone, that had been reſolv'd, amounting to 
much above eight ounces, according to He/ments proportion, the weights 
ſhould have been augmented by a whole ounce at leaſt: And I make little 
doubr, bur chat if the Experiment had been tri'd in grexter quantities of lce, 
the event would have been very little, if at all, difterenc. Bur I purpoſely 
choſe in the Starical Experiments about cold,, ro make my Trials in no grea” 
ter quantities of matter than | have done, becauſe *tis very difficult to get 
ſcales (trong enough to weigh, wichour being injur'd, much greater weights, 
and yet be accurate enough to diſcover truly ſuch ſmall differences; as are 
fic tobe taken notice of1n ſuch Experiments. Bur to rerurn ro Helmort, 
Notwichſtanding all chat we have ſaid againſt what he delivers about the 
weight of ice, yet becauſe I cake this inquiſitive Chymf, to have been, in 
ſpire of all his extravagancies, a BenefaRor to experimental learning, Iam 
willing to ſuggeſt on his behalf, that poſſibly much of the additional weight 
he aſcribes to the reſolv'd ice, may have proceeded from that which would 
not have been taken notice of by an ordinary Experimenter.For (as I nor long 
fince intimated ) I have (ſomerimes purpoſely, and ſometimes by chance) 
by thawing ice in clos'd veſſels ſomewhat haſtily, produc'd a copious dew 
on the outlide of the veſſels, which dev, as being made by the condens'd 
vapours of the Ambient Air, ought to be wip'd off, before the veſſel be pur 
Into the ſcales to weigh the melred ice : And cis poſſible alſo, that Helmont 
may have err'd in the manner of weighing his Lagena, whatever he mean by 
it, it being uſual even for learned men, thar are not vers'd in Statick's to 
miſtake in Experiments, which require, that things be skilifully and nicely 
weigh'd : Hovv far this excuſe may be appli'd to a late Commentaror upon 
eAriſtotle's Meteors, who ſaies, he tri'd, that water frozen is ; 
heavier than unfrozen;, being aſtranger to that Authors write oys Hine gee 
ings, I ſhall not conſider : only whereas Helmozt and He ſeem pang. 
Craviorem eſte non congelata expertus eſt Jo. Manelphus, Com. in 4, Meteor, Ariftot. Inguit 
Tho, Bartholinus de Nivis #ſ# cape 12» 
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to agree very lictle m their Aſhrmations, 1t will be perhzps more difficyty 
to accord them, than to determine, by tre help of our formerly regiſtery 
Experiments, what may be thought of both their Relations, 

Yer 1 ſhall add on this occaſion, Thar if 1 had nor devis'd the aboye 
mention'd way of freezing water by Art in Hermercally ſeal'd glifles, } 
ſhould have found ir difficult to reduce, what 1s aftirm'd by Aave.phus, 
which I chendreamt nor of, to an- accurate Experiment ; for though 1 had 
imploy'd a ſeal'd glaſs, (which I have not heard, rhat he or any other has yer 
made uſe of to that purpoſe) yer if I had in thar veſſel expos'd the water tobe 
frozen the common way, *cis odds (though it be nor abſolutely certain) that 
the water beginning, as *ris wont to congeal at the Top, the Expankon of the 
ſubſequently freezing water would break the glaſs, and Ao ſpoil the Experi. 
ment : And for the ſame reaſon I have ſometimes in vain atrempred, to ex. 
amine the weight of water frozen, by nature, according to her wonted me. 
thod in open Vials, And if inſtead of glaſſes, you make ufe of trong earthen 
veſſels, there is danger, that ſomething may be imbib'd, or adhere to the 
porous veſſel, and increaſe the weight, and by ſome ſuch way, or by ſome 
miſtake in weighing, *cis very probable Marelphns may have been deceiv'd, 
which I am the more inclin'd to think, if we ſuppoſe him a fincere writer, 
not only becauſe of ſome things I have taken norice of about congelations 
made in earthen veſſels, but becauſe, when 1 have inſtead of an earthen, 
made uſe of a meralline pottinger(both which ſorts of veſſels have in common 
this inconvenience, that their ponderouſneſs makes them leſs fir for accurate 
Scales ) there appear'd cauſe to ſuſpe&, either that our Author did not uſe. 
meralline veſſels, or, which 1 rather ſuſpe&, that he wanted skill or dilt- 
gence in weighing. For as I find no intimation of his having imploy'd any 
peculiar or artificial ſorr of veſſels, ſo, if he us'd ſuch as we have newly been 
ſpeaking of, and had weigh'd them carefully, I cannot but chink, that inſtead 
of finding the ice heavier than the water *ewas made of, he would have rather 
found it lighter. For I remember, that having once expos'd atf night apot- 
tinger almolt full of common water, to an exceeding ſharp Air, and having 
caus'd it the next morning to be brought me, when rhe liquor was throuohly 
frozen, 1 found it to have loſt about 50. grains (if I miſremember nor) of 
its former weight; and though this event were conſonant enough to my 
conjeRures, yet for grearer certainty I repeated the Experiments another 
froſty nighe with this new caution 3 that the' pottinger and water, together 
with the counterpoiſe, were kevr ſuſpended in the Scales, to be ſure that no 
effuſion of any part of the water in carrying it abroad to the open Air, ſhould 
be made withour being taken notice of ; but the next morning (ſomewhat 
late) the veſſel with the contain'd water now congeal'd, appear'd to =- 
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ficule ſoft about 60. grains : and With the like ſucceſs the Trial was reiterated once 
Nerd more, and chat in weather ſo ſharp, chat 1 am nor apr co think, the water 
expos'd by Manelphw, began to freez ſooner thin ours, But the event 
bove was not unexpeRed, for befides that I conſider'd, that in theſe kind of Ex- 
es, I riments, part of rhe water, notwithſtanding the exceeding coldneſs of 
phus; the Air, mult in all likelihood fly away before the ſurfice of it began to be 
had congeal'd, 1 judge ir not improbable, thar not only che fluid part, bur even 
$ yer thar, Waich was already congeaPd, might continually loſe ſome of its Cor-. 
O'de puſcles, and by their receſs loſe alſo ſomewhat of its weight, And teſt 
thar theſe conjeRures ſhould ſeem roo too unlikely, "twill not be amiſs to add in 
the favour of the firſt'of them, that having purpoſely provided a large Pewter 
erl. Box,Vich a cover to ſcrew on it,and having fill'd it almoſt full of warer,(I ſay 
Che almolt, becauſe if che veſſel had been quite full, the congealing cold might 
Me. have burlt it.) and carefully weigh'd the Aggregate of both (which amounted 
hen to Zy. ij. $7. 11+ whereof the veſſel weigh d Sij. Zv(}. and gr. 8.) we ex- 
the pos'd the water after the Top of the por was ſcrew'd on, to hinder the Avo- 
_ ſation of it,” to the freezing Air all night, and the next morning found it 
vd, frozen from the trop to the bortom, chough not uniformly and perfeRly, but 
er, found not one grain difference berwixr irs preſent and its former welght : 
ONS And as for the ſecond conjeure newly propos'd, though it may ſeem 
en, ſone-vhar range, yer it is confirmable by chis Experiment ; that having 
100 plac'd divers lumps of ſolid ice in a Pottinger, which rogerher with them 
ate weigh'd a pound, conliſting of 16 3, and having expoſed theſe things in the 
uſe ſame ſcales, wherein they were weigh'd, to the free Air on a very froſty 
ill W night,we found the ice to have loſt the next morning 24. grains of irs weight, 
w and the weather continuing ſo cold, that ir froze hard all day long in the 
en ſhade, I gave order to have it kept out of the Sun in the ſame ſcales, during 
ad all that time, and a good part of the following night, and then weighing it 
er the ſecond time, found that, the whole decrement of weight, did now a- 
” mount to five grains above two drachms, though the weight of the ice with= 
'z our the pottinger were but about ſeven ounces ; and when we had kept 
ly about 13, ounces of ice ina very froſty night expos'd to the cold Air, it had 
of loſt as eatly as the next morning a good deal above two drachms of its for 
Yy mer weight : Bur theſe Sratical obſervations have perhaps already but too 
\ F much ſwell'd this Appendrx, 
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Tirts XXL 


Promiſcuous Experiments and Obſervations concern- 
ing Cold. 


I. var it will not be imagined, thar I have ſuch narrow thoughts of the 
ſubject 1 treat of, Cold, as to believe, that 1 have compriz'd under 
thoſe few Titles, pretix'd to the SeRions of this Hiſtoricai Treatiſe, all rhe 
Particulars that I knew to belong to ſo comprebenfive a 1heme, as +oula 
readily appear, if I thonght it convenient to inſert here rae Sch2.me of Are 
ticles of inquiry, thar I drew up to dire my ſelf, whar inquiries and Expe- 
riments ro make. Bur though there were divers of thoſe ties, to Which 
I could ſay ſolittle, that I judg'd it improper to affign chem aiitinet Iitles, 
becauſe as to ſome of them, I had not time and opportunity ro make thoſe 
Trials, which if I had not wanted theſe Requiſitzs, might have been made 
even here in England: and becauſe alſo, as to more of them, 1 conceiy'd 
my ſelf unable to produce in this temperate Climate, fo ttrong and durable 
a Cold, as feed neceſſary ro make the trials, chat might be referr'd 
them, ſucceed fo far; as to ſatisfie my doubts, either affirmatively, or ne- 
eatively: Though I ſay, theſe, and ſome other Confiderations kept me 
from increaſing the Number of the T itles, among vhich I have diftribured 
the Experiments and Obſervations, thar make upthe foregoing part of tis 
Treatiſe, yer ſincedivers particulars have occurr'd ro me, which though 
they ſeem not properly reducible to the foregoing Titles, do yer belong to 
the ſubje& and detien of this Treatiſe, L think.ic fit ro annex them in this 
place, and withour any other order than thar, wherein they ſhall happen 
ko occur to me, throw them into this one Se&ion, rogerher with ſome 
looſe Experiments, and divers Relations, that I have mer with among Ni 
vigators and Authors, that have travell'd into the Northern Climate 
rouching Cold, not forbearing to inſert promiſcuouſly among them; ſore 
few Paralipomena, which if they had ſeaſonably come to my hands, or 1nto 
my mind, might have had a more proper place among the foregoing Seutl- 
ons, or have compoſed a Title by themſelves. Wherefore though the Ob- 
ſervations will not be altogether unaccompanied with Experiments, yet — 
the 
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the reaſons above intimated, much the greater part of what is to be deliver'd 
under this Title, will confift of ColleRions our of Voyages, in which the 
|trange things mention'd, being ſuch as we cannot examine by our own Tri- 
als; I can equitably be thought anſwerable for che Truth of nothing, bur 


the Citations. | 
2. [ remember I tri'd at ſeveral times divers Experiments, to diſcover, 


' whether or no congelation would by conſtriction of the pores of Bodies, or 


viiating their Texture , or arreſting the motion of rheir parts, hinder 
them from emitring thoſe Effluvia, thar we call odors; bur the Regiſter of 
theſe Cbſervations, being unhappily loſt in one of my late removes, I dare 
add bur theſe few, wherein I have no cauſe to diſtruſt my memory. 

3. I did in the Months of December and January, art ſeveral times ga. 
ther differing ſorts of flovers in froſty weather, but in moft when they 
were freſhly gather'd, and haſtily ſmelt to, I could ſcarce perceive any 
ſenſible ſmell, wherher 1r were, that the cauſes above hinted, hinder'd the 
expirarion of the odoriferous fteams, or thar the cold had ſome undiſcern- 
ed influence upon the Organ of ſmelling , which made the ſenſe more 
dull, or that the ſame cold kept the Alimental juice of the floivers from 
rifing in ſuch plenty, and abounding ſo much with ſpirituous parts, as was 
uſual at rhe more friendly feaſons of the year; and this ſeem'd the more 
likely to be one reaſon of the Phenomenon, becauſe molt of the flowers 
were flazgy, and as it were ready to wither, and becauſe alſo a Primroſe, 
that was vigorous and freſh in irs kind, had an odor, that was manifelily 
(and *rwill eaſily be believed, thar ic was not ſtrongly) ſveer, and genuine, 

4. I took alſo about an ounce by gueſs of Roſe-water, and putting ir 
intoa ſmall Vial, afcer I had ſmelt ro ir, it was expos'd to freez in the 
open Air, and when it began to have ice init, I chen ſmelt toit again, bur 
found not the perfume conſiderably, if ſo much as manifeſty abated, and 
lftly, having ſuffer'd it to continue in the Air, that was then very ſharp, 
nll 'rwas quite frozen, and diſcover'd no liquor, when the Vial was turn'd 
uphde down, the ice notwithſtanding was not deſticute of a graceful and ge- 
nuine ſent, though it ſeem'd ſome:;yhat faint 3 bur afrer the ice was reduc'd 
to water again, the fragancy appear'd conſiderable. Burt on this occafion 
vill not be improper to ſubjoyn this Caution, That care muſt be had in 
Trials of this Nature, ro make ones eſtimate berimes,for if a man ſhould ay 
t00 long abour ir, there is danger, that the warmth of ones breath and face 
may relax the pores, or thaw the ſurface of the ice, that 1s held near his 
Noſe, and both free and excite the Corpuſcles of ſmell, that are impriſon'd 
there, that ſo inſtead of ice he may ſmell a liquor. The reſonableſt of 
Which advertiſment may be juſtifi'd by an Experiment that I am abour to an- 
NCXN, 
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nex. For being pretty well confirmed by the caſual and unwilling Obfer. 


. vations of one of my friends, curious in making ſweet Water, That even 
Liquors,more eaſie tobe ſpoilt thanRoſe-water,would not have their fragancy. 


deliroy'd, though perhaps impair'd, nor ſo much as their odors for the tiygie 
quire impriſon'd and ſuppreſs'd by congelation, and this appearing cate 
ous to What I formerly noted of rhe Effiuwinms, that may by the Decremenc 


of weight be gathered roifſue from ice it ſelf, I chought 1t worth while ty 


_* xry, Whether ſtinking Liquors would not be more alter'd by congelztion, 
thin odiferous ones : and accordingly having procur'd foe rain water, that 
had been kept in-a Tub, rill it Runck fo Rrongly, that I could hardly endure 
it near my noſe, 1 caus'd a pottinger full of it to be expos'd all night to x 
very ſharp Air, and examining it the next morning, When It was all turn'd 
into ice, neither Inor ſome others, to whom it was offer'd, could perceive 
any tink ar all in it : anc having in :norner place, but wich as Ginking 
water, repeated the Experiment, when the pottinger was the next Morning 


brought to my beds fide. I found ir ro ſmell abomina2bly, whereupon gueſs - 


ing, that this difference proceeded from ſome thaw made by the warmth of 
the room in the ſuperficial parts of the ice, I found ir ro be ſo indeed, partly 
by the help of the lighr, which diſcovered a little liquor upon the ice, and 
partly by expoſing the veſſel with that liquor inir torhe cold Air again, by 
whoſe operations an ice was produc'd, thac Was perfealy inoJorous ; and 
I remember, that one of cheſe parcels of ice being thaw'd, ſeent'd to be leſs 
OM ſinking chan before * ir had been frozen, and 1f I had nat 
oF » my -— been diverted, I ſhould have tried, whether this ice, tha 
afirence - or did not emit odors, would emir like other ice, Efflwvia, dil. 
miſtake of one, Coverable by the Scales: for whether the ice wo-'1d loſe of 
that I ordered irs Wheight , which ſeem'd the more probable, or would nor, 


- 7 —_— the event may afford a not inconſiderable hint. 

0 freex, an 

thaw the ſame water, divers times one after another, I might have added the ſucceſs of that 
Experiment, which I was ſorry to miſs of, becauſe it might poſſibly have afforded an uſeful bit 
about a way to correft Finking water in ſome Climates or ſeaſons. 


5- Iris athing not only remarkable, but ſcarce credible, that chough the 
Cold has ſuch ftrange and 'Tragical effe&s ar Myſco, and elſewhere in Cold 
Countries, as we have formerly mention'd, eſpecially a liccle after the be- 
ginning of this 18. and ſomewhere in rhe 19. Seton, yer this happens to 
the Kaſſians and Livonians themſelves, who not only by living in ſuch a 
Country, muſt be accuſtomed to bitter Colds, but, who to harden them- 
ſelves to the Cold, have us'd themſelves, and thereby brovght themſelves 


to be able to pals toa great..degree of Cold, from no leſs a degree ues 
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michout any viſible prejudice to their healths. For I remember, that having 
inquired of a YVirtnoſo of unqueſtionable credir, whether the report of our 
Merchanrs, concerning this firange cullom of the Huſcovites and: Livonians 


: - [ _” . 
were certainly true, he aſſur'd me, thar ir was ſo, at leaſt as to the Liveni- - - 


a,among hom being in their Country,he had known it prais'd. And the | 
ame was affirmed ro me by an ingenious perſon, a DoRor of Divinity, that: - 
had occaſion ſome years ſince to make a journey to Hyſco, And the Tradi-: 
tion is abundantly confirm'd by Olearizs, whoſe Teſtimony we ſhall ſub- 
joyn, becauſe this ſeems one of the eminenteſt, and leaſt credible inftances; 
that we have yet mer With of the ſtrange power that cuſtom may have, even 
upon the Bodies of men, Tix a wonderful thing, ſa1es be, 

to ſee how far thoſe Bodies (ſpeaking of the Ryſſians, that are — Olearins,li 
xccuſtomed and hardned to rhe Cold) can endure heat, and %* 3 P'S 
how when it makes them ready tofaint, the £0 ont of their Stoves Y, 
fark naked, both men and women, and caft themſelves into cold water, or cauſe 


"itto be porr'd upon their Bodies, and even in Winter wallow in the Snow, To 


which pafſage our Author adds from his own obſervation particular Examples 
ofthe Truch of whar he delivers, 
6, 1 had ſeveral years ſince, the curioſity to try, whether there were any 


truth in char cradition, which is confidently affirm'd, (and experience by 


fomeis prerended for it) that the Beams of the Moon are cold, bur though 
Iwere not able to find any ſuch matter, either by the ununired Beams of the 
Moon, or by the ſame beams concentred by ſuch Burning-glaſſes as I then 
had ; yer having ſome years afcer furniſh'd my ſelf with a large and extraor- 
dinary good meralline Concave, 1 reſolv'd to try, whether thoſe 'beams 
were not only devoid of cold, bur alſo ſomewhat warmiſ(h, fince they are 
the Sun-beams, though refleRed from the Moon. And we ſee, that his 
beams, though refleRed from glaſſes not ſhap'd for Burning, may yet pro- 
duce ſome not inſenſible degree of warmth. Bur notwithſtanding my care 
tomake my Trials tn clear weather, when the Moon was about the full, and, 
if I miſremember not, with a Weather-glaſs, I could not perceive by any 
concentration of the Lunar beams, no not upon a black obje&, that her 
light did produce any ſenſible degree, either of cold or hear ; but perhaps 
others with very large glaſſes may be more ſucceſsful in their Trials. 

7.. On this occaſion I thall add, thar meeting the other day in a Book- 


fillers ſhop,vich the works of the Learned Phyſician Sanforixe (whom I look 


upon as an inquiſitive man, conſidering when and where he liv'd) a Picture 
drew my eyes to take off an Experiment, whereby he thinks to evince the 
light of che Moon to be conſiderably hor, which he ſaies, he tri'd by a Burn- 
ing-elaſs, through which the Moons —__ being caſt upon the Ball of a com- 

f mon 
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mon Weathet-glaſs, the water was thereby deprefled a good way, as ap. 
pear'd to many of his diſciples, amidſt whom the obſervation was made, 
Bur though this may invite me, when opportunity ſhall ſerve, to repeat my 
Trials, yer I muſt rill then ſuſpend my affenc to. his Concluſion. For my 
Burning-glaſs was much betrer, than by the Narrative his ſeems to have 
been, and my Trials were perhaps at leaſt as carefully and imparcially made, 
as his Experiment in which this may probably have impos'd upon him , Thar 
- performing the Experiment, a company of his >chollars, whileſt they flood 
round about his Thermoſcope, and Roop'd (as in likelihood their cutiofty 
made rhem ro do) to ſee by ſo dim a light the event of the Experiment, the 
unheeded warmth of their breath and bodies might, unawares to Sarftoriy, 
ſomewhar affe& the Air included in the Weather-glaſs, and by rarifying 
It, cauſe that depreſſion of rhe water, which he aſcrib”d to the Moon beams, 
Bur becauſe this is a conjeRure, I inrend, if God permir, to repeat the 
Experiment, when I ſhall have opportunity to do with a more tender Wea. 
ther-glaſs, than I had by me, when I made my former Obſervations, 


0 ——_ ——_—__—————— RR 


To the XI.T itle, 


B* the unſuccesfulneſs of the former attempts made with an Iron inſitu. 
ment, I was invited, eſpecially being ar another place, where 1 vas 
unfurniſh'd with ſuch hollow Iron balls, as are mention'd Nam. the 10. to 
ſubſticure the following Experiment. T caus'd a skilful Smith to take 2 
Piſtol Barrel, gueſs'd to be of about riwo foot in length, and of a propottio- 
nable bore, and when he had by riveting ina piece of Tron, exactly Roppd 
the touch-hole, I caus'd him to fit to the noſe of the barrel a ſcrev, to go 3 
cloſe as well he could mike it, and then having fill'd ir to the very rop with 
water, I caus'd the fcreiv tobe thruſt in (which could not be done without 
the Effulion of ſome of the water) as forcibly as the Party I imploy'd was 4- 
ble to do ir, thar the water, dilated by Congelation, might nor either 
drive out the ſcrew, or get between it and the top of the Barrel, and 
having then ſuſpended rhis Barrel ina perpendicular poſture in the freeAir,\n 
a very cold night, which then unexpeRedly happen'd, and gave me the op- 
pertunity of making the Trial, I found the next morning, that the untu- 


meſcent water had thruſt out a great part of the ſcrew, notwithſtanding, thi 
to 
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to fill up intervals, I had oyl'd it before, and was- got cut betwixr the res 
maining part of it, and the Barrel, as appear'd by ſome ice, that was got 
our, and fuck round about the ſcrew ; wherefore the bitter cold continuing 
one day longer, 1 did the next night cauſe the intervals, that might be leir 
betwixt the male and female ſcrews, to be fill'd up with melted Bees wax, 
which I preſum'd would keep the ſcrew from being turn'd by the water : and 
having in other points proceeded as formerly, 1 found the next morning, 
har the ſcrew held, as I deſir'd, and rhe preceding night having been ex- 
ceeding bitter, the cold had ſo forcibly congeal'd, and expanded the water, 
that it burſt the Iron Barrel ſomewhat near the top, and made a confiderable 
and oblique crack in it, about which a pretty quanciry of ice appear'd to ſtick, 
beſides rhat there were three or four other flaws, at ſome of which ſmaller 
quantities of Water appear'd to have got out. Ar the ſame time , that 
Ibeſpoke this Iron Barrel of tne Smich, I order'd him to ger me a braſs 
one fill'd up after the ſame manner, to make the Experiment the more ſatis= 
fitory. Burt though he could not procure it, yet the ſucceſs was not un. 
welcome, becauſe it was manifelt, that there were cracks in the Iron in one 
place conſpicuous, and in others eaſily diſcoverable, by blowing into the 
Barrel, and putting on the outſide of the ſuſpe&ed parts, either ſpittle or 
ſome fir liquor, whoſe agirion plainly diſclos'd che egreſs of the wind, and 
there appear'd ſmall cauſe ro doubr, bur that theſe cracks were produc'd by 
the operation of the cold, fince not only the Smith was a skilfal man in his 
trade, and one that IL us'd to imploy about Inftruments, and alſo the Barrel 
kad been ſometimes kept many hours fild with water, without appearing 
other than very ſtanch : bur which is the conſiderableſt circumſtance 
the night before, the froſt as I lately noted, was not able ro make che water 
break our at any of theſe clefcs, though ir were able to force it ſelf a way out 
at the ſcre'v, in ſpight of all rhe care we had taken to make ir go cloſe, I have 
only this circumſtance to add abour this matter, that when by thawing one 
part of the ice, ſome pieces of the reſt were got out of the Barrel, all I took 
notice of appear'd to be full enough of Bubbles, bur yer ſuch as ſeem'd 
lefſer than ordinary, whether they were ſo hy chance, or were determined 
. tobe ſo, by the reſiftence or compreſſion, which the freezing water found 
upon irs endeavouring to expand it ſelf in the Barrel, 
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Appendix to the XVII, Title: 


Ong ſince the writing of the foregoing Scion, meeting with a paſſe 

in Bartholinus, where he vouches (abeus for the Experiment of con. 
gealing water (wichout limiting it to any ſeaſon of the year) by purting Salt. 
petre into it, and ſhaking it (irongly, I was thereby confirmed, thar I was 
nor miſtaken, in ſuppoſing, thar Gaſſend#s (mention'd 1n the former ScRicn) 
did not exclude that corporal and viſible Nitre out of che number of the 
grand efficients of congelation. For Cabew having publiſh'd his comment 
upon Arrftotles Meteors (whence this experiment 1s taken by Bartho!inu) 
before G aſendw publiſhr his Book, *tis probable, that he as well as others 
borrowed the Experiment from him, and Cabew, as Bartholinrs quotes him, 
preſcribes the putting the Salt-pertte its ſelf into water, which being a while 
pur into a brisk motion, will after ſome agitation, not only refrigerate that 
water, but bring it to a true and proper congelation. 

Wherefore ſuſpe&ing, thar this relation, wherein Baytholinus ſaies, he 
will believe him without an oath, may have given riſe co the opinions and 
affirmations of thoſe ingenious writers,that have fince aſcrib'd ſuch wonderful 
coldneſs to Nitre, and finding in Bartholings, that Cabers's proportion be- 
rwixt the Nitre and the water, was that of 35. to 4 100. that 1s almoſt as one 
co three, T thought it very well worth while to make Trial of an Experiment, 
- which ſeem'd to me little leſs unlikely than conſiderable. 

I took then a pound of good Salt-petre,and near 3.pound of common water 
(to obſerve the more narrowly Cabewe's proportion)theſe being pur into a large 
new Pipkin,were kept conſtantly and nimbly Ricr'd about, ſomerimes by me, 
ſometimes by one or other of myDomeſticks relieving one another,when they 
' were weary, but though the mixture was with a kind of broad glaſs ſpattle kept 
in a brisk motion, that for the moſt part was after rhe manner of a whirle» 
pool, and ſomerimes a more confus'd agitation, and though we kepr it thus 
Rirring for almoſt an hour and a half, til] we ſaw no likelihood of affeRing 
any thing by trying our ſelves any further, yer not only we could not per- 
ceive that any Atom of true ice was produc'd, Whereas according to our 
Authors we might have expeQed a true and perfe& congelation of all or the 
erecatelt part of the water, bur we did not find, that there was ſo much as 

| any 
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any freezing of the vapours on the outſide of the veſſel ; and for this reaſon 
we though fir, about che ſame time, to try the Experiments by another 
kind of Agitation, and mixing two ounces of Salt=petre with about fix of 
water, in a conveniently fiz'd Vial, we did ſeveral of us ſucceſſively vehe- 
mently ſhake the Vial too and fro, till we were almolt tir'd ; bur neither 
this way was there produced the leait ice within the glaſs, or the leaſt con- 
gelation of the Vapours of the Air on the ourfide of it.- *Tis rrue, that when 
ſo-great a proportion of Salr-petre began to. be diflolv'd in the Pipkin, the 
warer had a ſenlible increaſe of coldneſs, which afterwords ſeem'd. ro dimi- 
niſh, when once the Nicre was difſolv'd ; but not ro mention, that (if I 
much miſtake nor) we have obſerv'd the water to be retrigerared, when 
upon the difſolution of common ſalt, multitudes of a&ually cold and ſolid 
Corpuſcles came to he every way diſpers'd through it; this coldneſs pro- 
duc'd by the Nitre, was very far ſhort of che degree requitite to. congelati- 
on : for to ſarisfie my ſelf, that my ſenſe did not mifinform me,1 took a good 
ſeal'd Weather-glaſs of abour ten or twelve inches long, and immerſing it 
intorhe cold mixcure of Nitre and Water, 1 obſerv'd the tin&ed ſpirit of 
Wine in the tem todeſcend nor inconfiderably, and when I perceived that 
deoree of cold to have wrought irs effeR, I remov'd the thermoſcope into a 
Vial fill'd with common water, about which I had caus'd to be plac'd a 
mixture of beaten ice and ſalt, to refrigerate the contained water, in which 
the ball of rhe Inſtrument being plac'd, the ſpirit of Wine haſtily deſcended 
twoor three inches below thar place at which it ſtood, when *rwas remov'd 
our of the Nitrous ſolution : And for further ſatisfa&ion removing the Ther- 
moſcope once again into that ſolution, the ſpirit of Wine in the ftem was 
haſtily impell'd up, as if the bubble had been put into warm water. And 
once more the Weather-glaſs being remov'd into the formerly mention'd re- 
frigerated warer,the tinged liquor began to fall down haſtily again,and with- 
in a while ſubſided almoſt into the bubble, whereupon to avoid injuring the 
Inftrumenr, we thought fir to take it out 3 ſo that upon the whole matter, if 

the learned Cabew wete not deluded by miſtaking ſome Chryſtals of Nitre 

(which I have obſerv'd eafily ro ſhoot again in water, that has been glutred 

With it) for true and proper ice, I cannot but wonder at his affertion, and 

mult rake the liberty to think my ſelf warranted by ſo many Harmonious 

Trials, as 1 have found unfavourable to the ſuppos'd ſupremeneſs of Cold in 

Salt-perre, to retain my former opinion about it, till more ſuccesful Experi- 

ments withdraw me from 1t. | 

'Tis areceiv*d-Tradition among the Water-men and many others, that 
the Rivers, if not Ponds alſo, are frozen firſt at the botrom, and begin to 


thay there, Bur though I find this opinion to be in requeſt, not only among 
: Engliſh 
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Engliſh Water-men, but among the French roo, yet I think ic may be very 
warrantably queſtion'd:: For 'tis evident in Waters we expoſe to freez in 
large veſſels, thar the congelacions begin at the ſurface, where the liquor 
is contiguous to the Air, and thence as the cold continues to prevail, the 
ice increaſes and thickens downwards,and therefore we ſee,that Frogs retirg 
themſelves in froſty weather to the bottom of ditches, whence I have had 
many of them taken our very brisk and vigorovs, from under the thick ice 
thar cover'd the water. And I have been informed by an obſerving perſon, 
that ar lealt in ſome places, tis uſual in Winter for ſholes of Fiſhes to 
retire tothoſe deprhs of the Sea, if not of Rivers alſo, where they are not 
to be found in Summer, Belides if Rivers were frozen at the bottom, we 
muſt very frequently meet in the emergent pieces of tce, rhe {hapes of thoſe 
irreguiar Cavities and Protuberances, thar are often to be found in rhe un« 
even ſoils, over which Rivers take their courſe, whereas generally thoſe 
emergent peices of ice are flat,as thoſe flakes, that are generated on the ſur« 
face of the water, Moreover if even deep rivers freez fir{t at the bottom, 
why ſhould nor very many Springs and Wells freez firlt ar the bottom too, 
the contrary of which nevertheles is obvious to be obſe:v'd. In confirnati. 
on of all which we may make uſe of what we formeriy noted (in the SeRion 
of the Primum Frigidum) about the practile of the Matters of the French 
Salt-works, who by overflowing the Banks and Cauſe.wwaies all the Winter, 
keep them from being ſpoil'd by the froſt, which could not be done, if the 
waters they ſtand under froze as well at the bottom, as at rhe Top, 

Bur I find, that thae, which deccives our Water-men, is, that they of- 
ren obſerve flakes of ice to aſcend from the bottom of Rivers, ro the Top,and 
indeed it often happens, that after the hard froſt has continued a while, theſe 
emergent pieces of ice, co very much contibure co the freezing over of Ri- 
vers. For, coming, in ſome of the narrower parts of them, to be ſtopp'd by 
che ſuperficial ice, th:t reaches on each (ice of the River 2 good way from the 
Banks towards the middle, thoſe flat icy bodies are eaſily cemented by the 
violence of the cold, and by the help of the contiguous Water, to one ano- 
ther, and by degrees freightning, and at length choaking up the paſſage, 
they give a ſtop to the other flakes of ice, that either emerging from the 
borcom, or looſened from the banks of the River, or carried down the 
iream towards them, and theſe being alſo by the ſame Cold cemented tothe 
reſt, rhe River ts ar length quite frozen over. And the reaſon. why ſo many 
flakes of ice come from the bottom of the River, ſeems to be, that after the 
water has been frozen all along near the banks, either the warmth of rhe Sun 
by day, or ſome of thoſe many caſualties, that may perform ſuch a thing 


does by thawing the ground, or otherwiſe looſen many pieces of that ice * 
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rozerher vith the earth, ſtones, &c. rhat they adher'd co, from the more 
fable parts of che banks, and theſe heavy bodies do by their weight carry 
down witch them che ice they are falined co ; but then the water at the bottom 
of the river being warm in cempariſon of che Air in frolty weather (ſince 
that ev2n common water 1s fo, we have manifelted by expert- 

ence, where we ſheiv how much ſooner ice will be diflolv'd in _ 17t the See 
Water, than thaw'd in Air) the diſpers'd ice is by degrees io = _— 
wrought upon, that thoſe parts by which ir held ro the fiones, of ny _ 
earth, or other heavy bo.lies being reſolv'd, the reinaining | 
ice being much lighter bulk for bulk, than water, gets looſe, and ſraight- 
way emerges, and may perhaps carry up with it divers ſtones and clods. of 
earth, that may yer happen toſtick to 1t, or be inclos'd in ir, the fight of 
which pecſvades the Warer-man, that the flakes of ice were generated ar 
the botcom of the River, whereas a large piece of ice may carry up and ſup- 
port bodies of rhar kind of a great bigneſs, in caſe rhe ice ir ſelf be propor- 
tionably great, ſorhat the Azgregate of the 1ce, and heavy bodies, exceed 
not the weioht of an equal bulk of water. On watch occafion I remember, 
that Captain James Hall in a voyage, extant in Parchas, relates, thar upon 
alarge piece of ice in the Sea they found a great ſtone, vYhich they judg'd ro 
be three hundred pound weight, Bur of the Tradition of the Warer-men we 
(hall ay no more, than char this hath been diſcours'd, bur upon no great in- 
formation, though the beſt we could procure ; ſo that for furcher ſatisfaRion, 
itwere to be defir'd, that either by ſending down a Diver, or by letting 
down ſome iniirument fit to feel (1f I may ſo ſpeak} the bottom of Pivers 
with, and to try, whether ice, if it met with any, be looſe from, or uni- 
formly coherent to the ground, and alſo bring up parcels of whatever Ruff 
it meers with there, the matter were by Competent Experiments pur our 
of doubt. - 

We took a ſeal'd Weather-glaſs furniſh'd with ſpirir of Wine, and 
though nor above 10. inches long in all, yer ſenſible enough, and having 
caus'd a hole to-be made in the Cover of a Box, juſt wide enough for the 
ſmaller end of the Glaſs to be thruſt inat, we inverred the The:mometer, 
ſo that rhe ball of ir reſted upen the cover of a Box, and the pipe pointed di- 
realy downwards, then we placed about the ball a little beaten ice and ſalr, 
and obſerv'd, whether, according to our expe&ation, the tinRed ſpirit, that 
reach'd to the middle of the pipe, or thereabouts, would be rerrated upon 
the refcigeration of the liquor in the ball, and accordingly the ſpirit did in 
Very few minutes aſcend in that ſhort pipe above an inch higher, than a mark 
whereby we took notice of its former ſtation, and would perhaps have aſcen- 


ded much more, if the application of the frigorifick mixture had been 
con 
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continued, by which, and another ſucceeding Experiment to the ſame 
purpoſe, it ſeems that the condenſation of liquors by cold, 1s not alwaieg 
effe&ed by their proper gravicy only which ordinarily may be ſufficient to 
make the parts fall cloſer together : bur whether in our caſe rhe contraction 
be aſſiſted by ſome little tenacity in the liquor, or by rhe ſpring of ſome 
lictle aerial, or other ſpiriruous and Elaftick particles, from which the in. 
ſtrument was nor perfe&ly freed, when 1t was ſeal'd up , or which happen. 
ed to be generated within it afterwards, will be among other things more 
properly inquir'd into in another place, where we may have occafion to make 
uſe of this Experiment. . 

There is a famous Tradition, that in Msſcovy, and ſome other cold 
Countries, *tis uſual our of Ponds and Rivers to take up good numbers of 
Swallows inclos'd in pieces of ice, and that the benumm'd birds upon the 
thawing of the ice in a warm room, will come tothemſelves again, and fly 
about amazedly for a while, bur not long ſurvive ſo great and ſudden a 
change, I have in another Treatiſe already ſaid ſomewhat abour this Tra 
dition, and therefore ſhall now ſay-no more of it, than theſe rwo things, 
Firſt , thar 1 ſince was aflur'd by a perſon of honour , that 1s very cu- 
rious, and was commanded by a (many waies) great Prince to inquire out 
Che truth of ir, when he was-in ſome of thoſe Countries, where the 
thing is ſaid co be familiar enough, and thar the eminenreſt and ſobe. 
reſt perſons he could ask affirm'd the thing to be true : Bur (ſecondly) 
having lately inquired about this matter of a knowing perſon of quality, 
that was born and bred in Poland, he anſivered me, Thar in the parts wh:re 
he liv'd, it was a very general and unqueſiion'd opinten, that. Swallows of- 
ten hid themſelves all the Winter under water in Ponds and Lakes, and 
Sedgoy places, and that the Fiſhermen, when having broken the ice, they 
calt their Nets for Fiſh, to draw them up benummed, bur nor dead, fo 
char they quickly in Stoves recover their wings, but ſeldom after that pro- 
long their lives : But as for their being taken up in ice, he told me, he .had 
not heard of it, though I ſee-not why in caſe they commit themſelves to 
ſhallow waters, as thoſe of Ponds and Sedggy places often are, a ſharp 
laſting froſt may not ſometimes reach them. And therefore that which left 
me the greateſt ſcruple about this Tradiriop, 1s, Thar this Gentleman, not- 
with!ianding bis curiofity, could nor affirm, that ever he himſelf had feen 
any example of the thing he relared, 

Bur I will take this occafion to add, that having a mind in froſty weather 
tro try ſome Anatomical Experiments about Frogs, one that 1 imploy'd 
breaking in a Ditch ſome ice that was very thick, and of which he was to 


bring me a quantity, found in the water, that was under the ice, good fiore 
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& Frogs (befides ſome Toads ) which I found to be very lively, and divers 


- of which 1 kepr for certain uſes a good while after. 


To confirm, and to add ſome faralipomena unto what I have deliver'd 
in the Second, andin the 1wentierh Titles, about the frolts getting into 
hard and ſolid Bodies, I ſhall here ſubjoyn ſome particulars there omitted, 
which 1 have learned partly from Experiments, and partly from perſons 
worthy of credir, whom I purpoſely conſulred aboiit this matcer. 

And firit as to the freezing of Wood, we have ſometimes rri'd it by pur- 
poſely expoling partly other Wood, and partly branches cur off from grow- 
ing Trees, to an intenſe degree of Cold, by which the Wood ſeem'd in one 
night to be for ſome lictle depth manifelily enough invaded by the froſt. Bur 
adomeltick of fine having a little while ſince had occaſion to fell an old 
Apple-rree, on a day that had been preceded by a fortnights birter froſt, 
came and informed me, Thar he found, that the froſt had evidently pierc'd 
into the very middl> of it, though it were about a foor in Diameter.' And 
an Experienc'd Artificer, whoſe head and hand were much imploy'd about 
the building of great mens houtes, rold me, that he had often ſeen here in 
England pieces of [1mber it ſelf manifeltly frozen, and rendred exceeding 
difficult to be ſaw'd, the froſt alſo appearing by evident ſigns to continue in 
the ſaw-duſt, And therefore 1c will be the leſs firange, if in Poland the 
effe&s of Cold upon wood he more conſpicuous. For a learned native afſ- 
ſur'd me, that in his © ountry *"twas uſual to have wood frozen ſo hard, that: 
the Harchers would nor cut ir, bur rebound from ic, and that *cwas very 
uſual ro hear in the night a great many loud cracks, almoſt like the reports 
of Piſtols, of the ſhingles or wooden tiles, wherewith in many places they 
cover their houſes inſtead of Slit, and this (as I purpoſely ask'a) when the 
weather was dry, and excetlively cold, When I likewiſe inquir'd about 
the thawing of wood, he told me, he had ſeveral times ſeen pieces of Tim- 
ber, which having been rthroughly frozer: in the Air, did, when brought 
in'o rooms, male warm by Stoves, become 'cover'd with a kind of hoar 
frot, and made them look white, and that rchough his Boiv (which he 
ſhew'd me) were very ſtrong and tough, as being made nor of wood, bur 
horn, and other cloſe materials, ic would be ſo chang'd by the froſt, that 
unleſs ſpecial care were had in the thawing of ir, it would break. 

That Marle and Chalk, and other leſs ſolid terreſtrial Concretions will 
be ſharrer'd by ſtrong and durable trofts, is obſerv'd by Husbandmen, who 
thereby finJ ir the better firred ro manure their land, the Texture of thoſe 
Bodies, during whoſe intireneſs, the parts moſt proper to feed graſs and 
corn, are more lock'd up, being by congelation in grear part diffoly'd, bur 


that rxue and ſolid ones Wont to be imploy'd in noble and durable Build. 
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its, ſhould be ſpoil'd by the froſt, will perhaps to moſt readers ſeem very 
improbable. And therefore 1 ſhall here add whar'l have leain'd by inquiry 
of rhe ingeniouſelt and moſt experienc*'d Maſon 1 have mer With, becauſe 
it may not only ſurprize molt readers, but prove an uſcful oblerv2tion to- 
him. Having chen inquic'd of trnis Trideſnan, whether he did not find, 
that ſome free tone, a name vulgarly kno-yn, would not be ſpoil'd by the 
froſt, he told me, that he had.often obſerv'd both free ſtone and harder 
Rones than that,ro be exceedingly ſpoil'd by the froſt ,and reduc'd to crackor 
ſcale off, to the blemiſhing and prejudice ot the houſes, that are bvilr of 


| them. But becauſe it may be objeKed againſt this, that experience ſhes 


us, that divers of the Ratelieit Fabricks in Ergland have theſe Rones for 
their chief marerials,and ir indure very well the inclenencies of rhe Air,the 
reply may be, that che difference may not conhilt inthe peculiar natures of 
the tones imploy'd, bur in the ſeveral ſeaſons in which the ſame kind of 
Rones are digg'd out of the Quarry. For if they be digg'd up, when the cold 
1eather is already come in, and imploy'd in builoing the ſame Winter, they 
will, upon very hard frolis; be apt to be ſhatrer'd or ſcale, bur if they be 
digo'd early in the Summer, and ſuffer'd to lie expos'd to the Sun and Air, 
during all the hear of the Summer, theſe ſeaſon'd ttones, 1f I may fo call 
them, may outlaſt many ſharp Winters unimpair'd, Ir ſeems to me worth 
frying, whether during their inſolation, if char rerm may be allov'd me, 
there do not by the operation of the hear and air upon them, exhale a certain 
unripe mineral, ſap or motfiure (whoſe receſs may perhaps be diſcovet'd by 
weight) which if ir remain in the ſione, may by very piercing froits be con- 
geal*d into Timber-trees, and ſhatter the Texture of the ſione, Which a- 
grees well with what was tcld me by an unde:ftanding perſon, that 1s Maller 
of a great Glaſs-houſe, of whom having purpoſely irquir*d , whether he 
did nor find, that his great earthen pots, which are made up with as little 
warer as is poſſible, and are deſervedly famous for their durable Texture, 


' had not that Texcure, alter'd and impair'd by very piercing froſts ; he 


afſur'd me, that if he did not take care to keep the froſt (as they fpeak) from 
getting into them, thoſe grear and ſolid veſſels, wherein he us'd to keep 
his glaſs in fuſion, would 1n the fire ſcale or crack (and perhaps fly) and be- 
come unſerviceable no leſs than ſome weeks ſooner, than if they had never 
been impair'd by the froſt. And when I inquired, whecher alſo glaſs it ſelf 
would not be much prejudiced thereby, he affirmed to me, that oftentimes 
in very hard froſts many glaſſes, that had continued intire for many weeks 
(for that circumſtance 1 was ſollicitous to ask about) would-as it were of 
their own accord crack with loud noiſes. Bur whatever prove to be the iſlue 


of ſuch Trials, it will not be amiſs to confirm the Phenomenon ic (elf, by - 
| ; (Eli 


 *xeſtimony of an 1[lirerare, but very experienc'd French Au- 
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thor, who on a certain occafion tells us,(as 1 alſo take noticein * Of the im. 
anceher * Treatiſe) 7 hat he knows the ſtones of the mountains of Prfefiion of 
Ardenne (famous enough in” France) are harder than Marble, 7}, oy fcks Mee. 
; . . = ” fire Bernard 
and et the mhbuants of that Comntry do not draw them out of the Paliſy. 
Quarry im Winter, becanſe they are ſubjeft to the froſt, And. it 
has een drvers rinmes ſeen, that upon thaws, the racks without being cnt, have 
fallen down, and kill'd many. | 
But ic may yer ſeem far more unlikely, that frots ſhould get into metals 
themſelves, and yer having ask'd the ne:vly mention'd Po/on:an, whether 
he had obſerv'd any thing of chat kind, he anfiver'd, that he had often by 
drawing out his ſivord and pulling out his Piſtols, when he had been long 
in the field, and came into a hot room, found them quickly almoſt whire= 
ned over, by a kind of ſmall hoar froſt. But whether this were, as he con- 
ciev'd any thing, that was drawn out of the Steel, and ſetled on the ſur- 
face of it, T want circumſiances enough ro make me willing to determine, 
Bur if we will credit Ol/aus Magn, it mult be conſeſs'd , that conſidera- 
bly thick pieces of Iron and Steel ir ſelf, will in the Northern Regions be 
render'd lo brittle by the extreme froſt, char they are fain to temper their 
Inticuments after a peculiar manner : his words, which being remarkable, I 
forbear to alter, are theſe, YVidentur preterea ferre ligones cer- 
ta ratione fabricati, quia his ſpiſſa atque indurata glacies ceteris 
uſtrumentss ferreis nou cedens facilizus infriagitur, dum alia ſecu- 
re: chalibe permixte, i vehementi frigore ad ſolum glaciei vel virentis arborts 
itum inſtar vitri rumpuntur, ubi ligones preditt (ive ferree haſte fortiſſims mas 
ment, { \Which reſtimony, notwithftanding what ſome have wricten to this 
Authors ciparagement, does nor ſeem ro me at all incredible. For I re. 
member, thar even here in Ezg/and I hve had the curiofity ro cauſe trials 
to be made in very froſty weather, whereby, if an expert Smith I then us'd 
to imploy, did not grarrs deceive me in the Irons 1 imploy'd, that metal 
may by ſuch degrees of cold, as even our Climare is capable of, be rendered 
exceeding brittle, as he ſeveral times afirm'd ro me, that there are ſome 
kinds of Iron which he could hammer, and turn, as they phraſe it, cold in 
open iveather, which yer in very hard frofts would become ſo brittle, as by 
the ſame way of working ealily to break, if not ro fly aſunder. And this he 
affirm'd both of Iron and Steel, of which latter metal another very skilful 
workman, whom I alſo conſulred,cercifi'd the like : bur though this diſagreed 
not with trials purpoſely made on !ron rods, as they had inform'd me, yet 
preſuming, that in ſuch a nicepiece of work as a ſpring, ſome further ſatis» 
faRion about this matter might be obrain'd, 1 inquired of a very dexterous 
Gag 3* Artificer, 
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Arcificer, that was skill'd in miking ſprings for others, whether or no he + 
found a neceſſity of giving ſprings another remper in very froſty weather, 
than ar other ſezſons, and he anſwered me, that in ſuch wearher,if he gaye hig 
ſprings the ſame remper,thar he di41 in mild and open weather,they would he 
very apt to break, And theretore in very ſharp feaſons he us'd to rake 
them down lower, as they ſpeak, that is, give them a ſofter temper than ar 
other times, Which as it makes it probable, that che cold may have a confi. 
derable operation upon Bodies, upon which molt men would not ſufpe& ir 
to have one, ſo thar diſcovery may afford a hint, that may politbly reach 
further than we ate yet aware of, touching the intereſt chat cold may haye 
in many of the Phenomena of nature. | 

I ſhould here ſubjoyn, that in proſecution of what is deliver'd in the 
XX, Se&ion abour the weight of ſolid Bodies, char I there wiſh'd might be 
expos'd to a congealing Air I did cauſe ſome Trials of that kind to be 
made in a very froſty night, eſpecially with Bricks, bur ſomething that 
happened to the only Scales I then had firfor ſuch an Experiment, made 
me doubt, whether ſome little increaſe of weight, rhat ſeem'd ro be gain'd 
by congelation, were to be reli'd upon, though rhere did not appear any 
hoar frott, or other thing outivardly adhering, to which the-effe& could 
be aſcrib'd. 

It is a Tradition, which the Schools and others have receiv'd with great 
'veneration from their Maſter Ariftorle, that hot water will ſooner freez than 
cold ; but 1 do not much won'ler, that the learned Cabaxs, as I find him 
quored by Bartholizus , ſhould contracict this Tradition , though he be 
himſelf a conmencator-upon that Fook of Ariffotle, wherein Pris deliver'd, 
For I cold never ſatisfie my ſelf, that there 1s (at leaſt with our water, 
and in our Climare) any truth in the Aﬀertion, though | have made trial of 
it more wales than one, but it may verv well ſuffice to mention a few of the 
plainelt and eafieft Trials, with whoſe ſucceſs Iam well ſarish'd as to the 
main, as the Reader alſo will, I doubt not, bez though nor having, for 
want of health, been able to have ſo immediate an inſpeStion of theſe , as of 
the reſt of my Experiments, I was ſomerimes fain to truſt the watchfulneſs of 
my ſervants whom I was careful to ſend out often) to bring me word how 
long after the firſt freezing of the cold water, it was before rhe other began 
to be congeal'd. 

We took then three Pottingers, as near of a ſize as we could, and the one 
we fill'd almoſt to the top with cold water, the other with water, that had 
been boil'd before, and was maderately cool'd again, and the third with 
kor water ; theſe three veſſels were expos'd together in the ſame place to 
the freezing Air, 
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In the Entry of one of the Trials, I fin, that being all three pur out at 
half an hour afrer eight of the clock, That che Potringer, that contain'd 
the cold liquor, began to freez at & aiter ten. 

\ That which contain'd the water heated and cool'd again, bezan ro 
freez Z palt ren. ' 

And that which contain'd the hor worer, at half an hour after eleven, 
and ſomewhat berrer. So that though all froze vithin the compaſs of cz 
hours, yet the cold water began this time to freez an hour an4 a 4 ſooner 
than che hor. | 

Theſe Pottingers were earthen, but I elſewhere made the Trial in others 
of metal, and there alſo the cold water began to freez, both before that 
which had been heated and cooled again, and long before the hor. 

Another time I meaſured our che water by ſpoonfuls into Pottingers 
(not having thep by me any fit Scales to weigh it) to be the more ſure, that 
the quantities of water (houl\ not be confiderably unzqual, and then alſo the 
cold water froze a conſiderable while before the hor. 

Bur my uſual jealoutie in the making nice Experiments, tempting me 
toingquire, whether the water in ſore of the former Trials had not been 
heated in a ſtone Bottle, not a Skillet, it was confeſs'd, that it was ſo, bur 
that the bottle us'd to contain nothing bur Beer, and had been waſh'd be- 
fore-hand : And thoagh I did not think, that che botcle could have any can- 
fderable influence on the Experiment; yer leſt ir ſhould be ſuſpected, 
that the ſcalding water , might have imbib'd ſome ſpi:1ruous parts remain=- 
ing yet among the minute dregs of Beer in the pores of the bottle , for 
the greater ſecurity 1 caus'd the water to be heared in a * killer, and becauſe 
in one of the Trials made in a Village, where we had not choice of Pottin- 
oers, the coid water chanc'd tobe pur into one, that afrerwards ſeem'd leſs, 
than that wherein the hot was expos'd I did this very day repeat the Expe- 
riment, by-putting cold water into a ſome-vhat Irger Portinger, heating 
the other \warer in a Skillet, and the event of the Trials 1s this. 

That the cold water being put out with the reſt at } after 6, began to freez 
ſomewhat before & after 5. 

The water heated-and cool'd agyin, begin to freez 4 after 7, And hav 
ire theſe frozen waters a pretty while by me, I ſent in for my own further 
ſarisfaQtion, for the hot water, and found it not to be, in the , 
keaſt, frozen at half aquarter after 8. So that ſuppoſing it to Be Fa =» 
continue half a quarter of an hour longer before the beginning ;p2 jeg. : 
of its congelation, * it was tivice as long ereit b2ganto freez, 
as the cold water had been. 


By which we may ſee hoy well bettow'd their labour has been, that have 
puzzled 


. —_ qn_—_ 4 . 
— — 4 nya vethrengnpon pens . oye 

"JIE ro 2X0 SECCILE DI ELIT ESI GET 
Pho gm copy tar — 6, 4 —— Do . yo 


en nt nn _ men is —— 
PPT ER PERA Lani 2 On ES = IN OS CITED DS LICE I 
v5 
>» 


CCERCRS_SS 


ry 


a 


Donner men: 


I (233) | 
puzzled themſelves and others, to give the reaſon of a Phenomeney, which 
perhaps with half the pains they might have found ro be but Chime. 
rical, 

I have been the more circumſtantial in ſetting down theſe Trials, that 
I may expreſs a civlity ro ſo famous a i'hiloſopher as Ariſtotle, and alto be. 
cauſe Artificial Congelations,, which we can commonly beſt command, 
and which we have the oftenelt us*d abour our ocher Experiments, are not 
ſo proper for this, For having formerly had the curtofiry to take rwo pipes 
of glaſs made of the ſame Cylinder, that they might be of equal bore, and 
having ſeal'd each of chem at one end, and having fill'd boch to the ſame 
heighr, and then ftirr'd chem roo and fro together ina mixture of beacen ice, 
water and ſalt, {which mixture 1 make uſeof for the effe&ing ſudden Con- 
gelations) I found both waters to freez roo quickly ro make a notable 
diſparity in the length of crimes, thar they remain'd uncongeal'd : And we 
will not on this occaſion omit one Phenomenon afforded us by cheſe Trals, 
becauſe ir may admoniſh men, how cautious they ought to be in making 
nice Experiments, For hiving once made the formerly mention'd Trial, 
with glaſs pipes, that were bur {lender (as not exceeding the bigneſs of a 
mans fore-finger) an having for greater caution ut the hot water firlt imo 
one glaſs, and then into another, we found one time, that the hot water 
froze frlt, and wonJering at it, we examin'd the glaſſes, and perceiving 
one of them to be more © 'onical or acuminited, where ithad been ſeal'd up 
than the other, ic ſeem' probable, and afcerwards appear'd true, that the 
water inthis acuminated part, being ſuddenly frozen by reaſon of rhe len. 
derneſs of the glaſs there, promoted and accelerated rhe Congelation of 
the reſt, ſo that whether it were the cold or the hot water, that was put into 
that pipe, it would thereby gin a manifeſt adv tage. 

In the foregoing- Experiments (made in Pottingers) I made uſe not only 
of cold and hor water, bur of water that hd been heated* and cool'd again, 
though not reduc'd to irs full priſtine coldneſs, to prevent rhe Objections 
of ſome, rhar might pretend, that ſuch water would have frozen ſooner than 
no which yet would not ſalve the common opinion which ſpecifies not 

uch water, | 


Poſtſcript, 
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| Nd it ſeems, that ſuch Cautions as I hive been mentioning, are not 
al:ogether uſeleſs, For accidentally caſt ng my eye upon the C:7c# 'res 
Piſanus of Berigardia upon Ariſtetles Meteors, | ſomewhat wonder'd to 
find, that an Author, Who 1s look'd upon to be a great adverſary of Ariſtorle, 
except in his dangerous and ill grounded conceir of rhe eternity of the world, 
2nd ſome other erroneous opinions, does yer indeavour to juſtiftie Ar:ftorle 
by affirming, thar his Experiment will ſucceed, if by heated warer we un- 
derftand, char which having been heared, is ſuffered to cool again, till ir 
he reduc'd to the temper of other water which was not heated, For this re 
frigerared water he ſaies, he has found to congeal much ſooner than the other 
water, but this 1 confeſs I am very unapr to believe. For having divers 
times caus'd cold water to be expos'd to the Air in froſty weather, with 
that which had been heated and cooled again, and having ſer ſometimes 
one of my Domelticks, ſomerimes another, to watch them, the events did 
very much disfavour the afſection of our Author, though care was had of 


the circumſtances moſt confiderable in ſuch 2n Experiment, as the matter, 


hze and ſhape of the veſſels ; the equal degree of cold in the two (everal par- 
cels of water (into both which I ſometimes dipp'd my finger to judge of 
them before they were expos'd) and the place, in waich they were put 
doth together to be frozen, Bur for further ſatisfaRion, we elſewhere took 
to Pottingers, bought purpoſely for the making of wo poo tw of the 
ſame .6ze and ſhape, and in the ſame (hop ; one of theſe we almoſt filld 
with cold water out of a glaſs, wherein we mark'd how high that water 
reach*d, that by filling the fame glaſsto the ſame height with the refrige- 
rated water, we might be able ro meaſure out the ſame quantity into the 
other Portinger. This done, I appointed one, whoſe care T had no reaſon 
todiſtrutt, ro examine the tempers of theſe ſeveral waters, with a more than 
ordinarily ſenfible Weather-elaſs, as a far ſafer Criterion than the bare 
touch, to judge of the coldneſs of liquors; theſe being reduc'd to theſame 
temper, were expos'd toa very ſharp Air, and there watch'd by the perſon, 
hom (being not well, and unable to ſupport ſuch weather my ſelf) I P; 
pointe 
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pointed to attend the Experiment , and he according to dire&ion finding 
them begin to freez, as 'cwere at the very ſang rime, brought me in the 
two Porcingers, in each of which I ſaw the beginnings, and bur the begin. 
nings of Cong?lation, where the upper ſurfaces of the waters were conc12u- 
ous to the containing veſlels : ſo that having made this Experiment with 
much greater exaCtneſs than probably Ber;gardns did, or, for want of ſuch 
Inſtruments as | us'd, cox/d make ity I cannot but ſuſpet, ſuppobing the 
common Waters, heandI us'd, ro be of the ſame nature, that he was ei- 
ther negligent or over-ſcen in affirming, that heated and refrigeraced water, 
Si 7 _ will cool ſo mach ſooner, as he would per. 
- Duare ferventem aquam aan- ſwade us, than other. * And as I1 am not 
wiſſe oportet qui aſierit eam eſte onal S; —_—_ is a2. 6 
minus gelabilen, precipue ſalſam, x SNPEALITy . CCA 55 BULL. TEY 
Pag. 571. ſooner as all, ſotill he have better made out 
the reaſon he ſeems to give of the Phenome- 
01, 1 muſt queſtion whether he rightly aſcribe afrer Cabexs (if i much mi. 
remember nor) the Congelation of water to a certain Coagaizm, diftink 
from the co/d ſpirits, thar plencitully mingle with the water, which Coags- 
lam it ſeems (for his tile 1s noc wont to be very perſpicuous) that he would 
have to conkilt of certain dry Corpulcles , no leſs neceſſary to conglaciate 
w-rer, thin Runner to curdle Milk: And 
* Tam cito illa corgelabat, ut for what this Author ſaies, * that he muſt 
eximirem ex eo cruftam wm aut | 1ve employ'd boiling or ſcalding water, who 
alteram ante juam non calef utta onde f hs | _- —_—_ = hs i 
vel leviſſime concreviſiet, Pag. affirms it to be leſs congealable than other, 
$72, that miſtake may be ſufficiently diſp:ov'd by 
* the ſeveral above recited Trials, wherein we 
found water, moderately refrigerated, to freez much larer than cold, and 
whereas Berigardus intimates, that the perſon whoſoever he be, that he 
diſſents from, does unskilfully ſuppoſe warm ſalr<water to be the lefs dil. 
pos'd to congelation for being ſalt, our Author is therein alſo miſtaken; 
for though ir be true whar he alledges, that fil owrwardly appliid promotes 
the congelation of water, yer that, drſſolv/d in water, has a contrary effe&, 
may appear by che f:miliar obſervarion, rhat Sea-water is more diſhcult to 
be congeal'd than freſh vater : and ro ſhew, that 'cis nor a property of Sea- 
water, but a water impregnared with common Salr, I have ſeveral times 
tri'd, thar a irong ſolution of ſuch ſlr in ordinary water, will not at all be 
copgeal'd by the being expos'd to the Air, even in very ſharp frolts, as may be 
eaſily colle&ed from ſone of the Experiments mention'd in the former paſt 
of this Book. Another particular rhere is (about che uſe of Alume 1n re- 


ference to freezing) in this ofcen cited paſſige of Berigards , A 
might 
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wt ſocloſe, but that we might ſee the dead Body , the Air be- 
my ſo piercing, that it keepeth them from much ſtinking ſavoury : ſo likewiſe 1 
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might here-examine, if my haſt and my._indiſpoſednels to in- 

gaein a controverhie of ſmall moment, did not injoyn me | M* the Poſte 
co defer it till a fitter occaſion, ſeript ends, 


—_— 


To confirm the power aſcrib'd in the VI. SeQion to cold, as to the long 
preſervation of Fodies from corruption, 'rwill nor be amiſs to add theſe rwo 
remarkable paſſages, rhe latcer of which affords a good inſtance of the im= 

rovement, that may be made of ſome degrees of cold to the uſes of 
Lone life. | 
The firſt obſervation is afforded us by ſone of our Country-men, in 
a Voyage extant in Parchas, where the writer of it ſpeaks thus : Of the 
Samojeds, whoſe Country he vifited , Their Dead they bu- 
yy 0n the ſide of the Hills, where they lrve (which t commonly 
on ſome ſmall Iſlands) making a pile of ſtones over them, yet 
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have ſeen their Dogs buried im the ſame manner. | 

The other obſervation is given us in the deſcription of 1ſlavd (made by 
one that viſited it\ to be mer with in the ſame Parchas's ColleRions, 
where among other things he gives us this Account, which if 1 miſtake 
not, I have had confirm'd by others, of their ſtrange way of ordering and 
preſerving their Fiſh, Having raking them, they pluck out ; 
the bones, and lay up their bowels, and make Fat or Opl ef T9: 3- © 
them. They heap up their Fiſh in the open Air, and thepurity ** 
of the Airs ſuch there, that they are hardned only with the Wind and Sun, with- 
out Salt, better ſurely than if they were corned with Salt, And if they kill any 
Beaſt, they preſerve the fleſh without ſtink, or putrefation, without Salt, hardued 
only with the Wind, | 

1 know not whether *rwill be worth while to add to the fifth and fixth 
Numbers of the VI1I., Title, that, for further confirmation of our opinion, 
thit *cis not Natures abhorrencie of a Vacuum, bart the diſtenſion of the 
Water, thac breaks glaſſes, when rhe contain'd liquors come to be congeal'd, 
I did on ſet purpoſe fill ſeveral Vials (ſome ar one time, and ſome at ano- 
ther) co the lover patts of their necks (moſt of which were purpoſely made 
long) with common water, and though they were all left unſtopp'd that the 
external Air might come in freely to them ; yer not only one of them, that 
Iitirr'd up and doin in a mixture of beaten ice, ſalt, and water, was haſtt- 


ly broken upon the congelation of the contain'd water, but ſeveral _— 
| | that 
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rhat were expos'd to bz frozen more leaſurely by the cold Air only, were 
likewiſe brokento pieces, by the expanhion of the freezing water, as appeard 
both by the gaping cracks, and alſo by rhis,. that rhe ice was connderably 
riſen in the necks above the waters former ſtations, which had been noted 
by marks before ; and if it hid been more eaſie for the included water tg 
make ir ſelf room, either by ſtrerching the glaſs, or (rather) leaving the ſu- 
perficial ice congeal'd at fir{t in the neck, or by bo:h thoſe waies rogether, 
than to break the veſſel, che Vial would probably have remained intire, 

I fay probably, becauſe I am not ſure, that there may nor ſometimes in- 
rervene in theſe Experiments ſomewhat that may need further obſervation 
and inquiring, For a4 it ſeems, that what I have been larely ſaying may be 
confirmed by an unſtopp'd Vial, which was expos'd at the ſame time to con- 
gelation, with this ſucceſs, that without breaking the Vial the water was 
frozen, ard the ice in the neck impell'd up a good way above the height, at 
which the liquor reſted before it began to congeal ; ſo on the other ſide I 
remember, that I have ſometimes had a good tiore of liquor frozen in a Vial, 
withour breaking the glaſs, though a Vial were ſtopp'd :. as if the difference, 
that I have on other occafions obſerved betwixt glaſſes, whereof ſome are 
very-brittle, and others more apr to yield, might have an influence on ſuch 
Experiments, or that ſome peculiar ſoftneſs, or other property of the ice, that 
afforded me my obſervation, or elſe ſone other thing nor yer taken notice of, 
were able ro vary their ſucceſs. 

In confirmation of what is delivered in the VIT.Se&ion,abour the expanſion 
of warer by freezing,1 ſhall add,rhat having caus'd ſome ſtronge Glaſs-Bottles 
of a nvt inconſiderable bigneſs to be fill'd with a congealable 11quor, excepting 
the necks,which were fill'd with Sallet-oyl,I obſerv'd,that in a ſomewhar long, 
and very ſharp froſt the contained water was ſo far expanded by congelation, 
that it not only thruſt up the corks, but the cold having taken away the defln- 
ency of theoyl, that liquor together with the water, that could no longer be 
contain'd in the Cavities of the glaſſes, being as it ſeem'd, frozen as falt asir 
was thruſt out of theneck, there appear'd quite above the upper part of the 
Bottles, Cylinders of divers inches in height, conliſting paitly of concreted 
Oyl, and partly of congeal'd water, having on their tops the corks that had 
been zais'd by them. | | 

Itis a Tradition very currant among us, that when Ponds or Rivers are 

frozen over, unleſs the ice be ſeaſonably broken in ſeveral 
Kher fu places, the Fiſhes will die for want of Air. And I find this 
glacie duo magna foramina latitudine 8, vel xo» pedum centum & quinquaginta vel 200. 
paſſibus i ſe invicem direfa diftantia, aperiunt, inter que 30. vel 40. minora foramina, lativhe 
dine unius pedis & ſemis, ab utroque latere diſtantia 30, pedum intermedia conflituunt, tun 
per ea, &G, Olai Mag. lib, 20, Tradi 


he ded ww oY 1 


| ( 243 J : 

Tradition to be more general, than, before Irmade particular inquiry inte 
it, I knew of, For Olaws Magnus mentions it mere than once, without 
2: all queſtioning rhe truth of it, bur rather, as if the general praQiſe of the 
Northern Nations to break in divers places their frozen Ponds and Rivers, 
were grounded upon the certainty of ir, In the twentiech Book (which 
treats of Fiſhes) after having ſpoke of the reaſons, why the Northern Fiſh- 
ermen employ ſo much pains and induſtry to fiſh under the 1ce, and hav- 
ing ſaid among other things, that the nature of the Fiſh exats it, he adds 


this reaſon, that, NVifi glacie perforata reſpi- 
racula ſuſciperent, quotquot in flumine vel (tag- 
nw verſautur , ſubito morerentur. Another 
paſſage of the ſame Author, and taken like. 
wiſe out of the ſame (20.) Book you may meet 
with 1n the Margent , though in another 
place he ſeems to intimate another, and not 
an abſurd, reaſon of the death of Fiſhes in 


Winter, where advertifing the Reader, that 


Ponds and Lakes did generally begin to freez 
in * October, he adds, that Fiſhes are uſual- 
ly found ſuffocated, when che Thaw comes, 
where veins (or ſprings) of Irving water do not 
emer : by which paſſage he ſeems ro make 
the want of ſhifted water cooperate to the 
ſuffocation of the Fiſhes, And to the ſame 
purpoſe I ſhall now add,that having inquir'd of 
alearned Native, that had liv'd about (raco- 


0!aus Mag, Titulo, De curſ 
glatiali, pro piſcibus, Yue (An- 
guillx) ft totaliter glacie confirifi 
fuerirt ſimul omnes reſpiraculum ab 
aere non habentes pariter ſuffocate 
moriunt ur. 


* Premittendum eſt quod generali- 
ter omne 5 lacus, & flagnales As 
que in menſe Offobri tnciptunt Cone 
gelari, glacieſque auto frigore in 
pleriſque locis tantum condenſart, 
ut ubz vene lacks et flagno vivens 
tis aque non intrant, piſces ſuffoca= 
#i tempore reſolutions glacier inſpie 
ciantur, verum ne hec ſuffocatio 
tam diſpendioſa fiat, diligenti4 
piſcatorum continue glacies ipſe 
perfringitur ne congeletur. Olai 
Magni lib, x, Tiwlo de tranfitu 


"4, (whoſe Territory is ſaid ro abound much CC Up 


in Ponds) whether the Polanders alſo uſed rhe ſame cuſtome, he anſwered 
me, thar they did, and that ſomerimes in larger Ponds they were careful 
to break rhe ice in eight or ten ſeveral places, to make ſo many, either 
vents or Air-holes, for the preſervation (as they ſuppos'd) of rhe Fiſh, 
And when I inquir'd of the ofren mention'd X»fſian Emperors Phyfitiang 
whether in dwuſcovy the froſt kill'd the Fiſh in the Ponds, in caſe the ice 
were not broken ro give them Air, he anſwered, that in ordinary Ponds ir 
were not to be doubred, but thar in great Lakes he could not tell, becauſe the 
Fiſhermen uſe to break many great holes in the ice for the taking of the fiſh, 
For at each of theſe holes they thruſt in a Net, and all theſe Nets are drawn 
up together in one great breach made in ſome convenient place' near the 


| middle of the reſi, 


Ir appears then, chat the —_— general enough, but whether it be 
| | 2 well 
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well grounded enough, 1 dare not determine, either affirmatively or Neg. 
tively, till criat have been made in Ponds with more of delign or of curiojh. 
ty, and warchfulneſs, tharr-IF have known hitherto done, men ſeeming (9 


have acquieſc'd in the Tradition-without examining ir, and to have been. 


more careful,not tro omit whar is generally believ'd neceſſary to the preſeryas 
tion of Fiſh, thantotry, whether they would eſcape without it : Where. 
fore, though for ought. 1 know the Tradition may prove true, yet to in- 
duce men not tothink ir certain, till experience has duly convinc'd them 
of ir, 1 ſhall repreſenc, Thar as much as I have in other Treatiſes mani. 
felted, how neceſſary Air is to Animals ; yer whether Fiſhes may nor 
live, either without Air, or wichour any more of it, than they may find 
interſpers'd in the water they ſwim in, has not yet, that I knov of, been 
ſufficiently prov'd. For what we have atteinfed of that nature in our Pney« 
matical Fngine, whether ir be ſatisfaRory or nor, 1s not yet divulged, 
And I remember not to have hitherto mer with any writer, (except Olaw 
be conſtrued to imitate ſo much) thar afhrms »pon his own obſervation, thar 
the want of breaking ice in Tonds has deſtroyed all the Fith, Belides, thr 
poſſibly in frozen Ponds, there may be other reaſons of the death of the 
Fiſhes, that are kill (if any (tore of them be (o) by very ſharp froſts. For 
who knows whar the locking up of ſome kinds of ſubrercaneal (teams, that 
are wont freely to aſcend through water unfrozen, may do to vitiate and in- 
fe& the unventilared water, and make ir noxious ro-the Fiſhes, thar live in 
It :- perhaps alſo-che excrementitious teams, thzt inſentibly iflue out of the 
bodies of Fiſhes chemfſelves, may by being penn'd up by the ice, contribute 
in ſome caſes to the viriating of rhe water, at leaſt in reference to ſome ſort 
of Fiſhes, For being delirous to learn from a perſon curious of the rates of 
preſerving and tranſporting Fiſh, whether ſome Fiſhes would nor quickly 
languith, grow fick, and ſometimes dy out-right, if the water they ſwam 
tn were not often ſhifted, he aflur'd me, that ſome kinds of them would : 
and ir has not yer, thar I hear of, been tri'd, whether or no, though Ponds 
ſeldom freez to the bottom, yet the water that remains under the ice (in 
which it ſelf ſome Fiſhes may be now and then intercepted) may not, even 
whileſt it continues uncongeal'd, admit a'degree of cold, that rhough not 
great enough to turn: water into ice, may yer be great enough, when it con- 
tinues very long, to deſtroy Fiſhes, though not immediately, yer withina 
teſs ſpace of time, than-thar, during which the ſurface of the Pond conti- 
nues frozen, Bur *cis not worth while to be ſolicitous about conjeQures of 
cauſes, till we are ſure of the Truth of the Phenomenon; and theſe things 
are. propos'd not ſo much to confute the Tradition, we have been ſpeaking of, 
as tO bring it toa Trial, which, having no opportunity to make 1n un. [ 

Ende, 
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endeavour'd as well this Winter as formerly, to obtain what information- I 
could from Trials made in (mall vefſels, wich the few Fiſhes I was able 
ro procure. And I thill ſubjoyn molt of theſe Trials, nor becauſe I think 
them very conſiderable, bur becauſe they are, for oughe I knoiw, rhe only 
arcempts of the kind, rhat have yer been made, 

To ſatisfie my ſelf, whether the ices denying acceſs to the Air, was that 
which deftroy'd Filhes in frozen Ponds, 1 thought upon this Expedient, 
] procur'd a glaſs veſſel with a large belly, and a long neck, bur ſo lender, 
that is vas only v1de enough for rhe body of the Fiſhes to paſs through, 
and then having fil'd rhe veſſel wich ſome live Gudgeons, and a good 
Quantity of water, the neck of it was made to- paſs th:ough a hole rhat was 
lefr, or made for it inthe midii of a meralline plate, or wooden Frencher, 
which could deſcend no lower than the neck, becauſe of the inferiour part of 
the'glafs thar would not ſuffer ir, and which ſerv'd to ſupport a mixture of 
Ice (or Snow) and Salr, which was applied round about the extant neck of 
the glaſs. By rhis contrivance I propoſed ro my ſelf a double advantage : 
the firſt, thar, whereas in broad veſſels *cis nor alwaies ſo eaſe, as one would 
think to be ſure, that the ſurface of the warer is quite frozen over jn every 
part, by chis way I could eaſily ſarisfie my ſelf, by inverting the glaſs, and 
obſerving, that the ice had ſo exaktly chork'd up and opt che neck, that no 
drop of water could get out, nor any bubble of Air ger in, and yer the 
Fifhes had liberty enough to play in the fubjacent water, The other conve- 
niency was, that, the frigorifick mixture being applied to the neck, no 
water was congeal'd, or extremely refrigerated, bur that which was contain- 
ed in the neck, fo that there ſeem?d no cauſe ro ſuſpeR, that in caſe rhe 
Fiſhes, thus debarr'd of Air, ſhould not be able to live in the warer, is 
was rather Cold, thin want of Air that kill'd them. Bur chough nor hav- 
ing then been able, by reaſon of a remove, to proſecute theſe Trials to the 
utmof?, nor to regiſter all the circumſtances, I ſhall nor lay much weight 
upon ir, yet I remember, that the included Fiſhes continued long enough 
alive, ro make me ſhrowdly ſuſpe& che Truth of che vulgar Tradition, 

Another time being delticure of the co:eniency of ſuch: glaſſes, I caus'd 
fome of the ſame kind of Fiſhes ro be pur intoa broad and flat earthen veſ- 
ſel, with not much more water, than ſuſhc'd perfealy to cover them, and 
having expos'd them all night to a very intenſe degree of cold, I found the 
next merning, that ſome hours after day, they were alive, and ſeem'd not 


'to have been much prejudiced by the cold, or excluſionof Air, *Tis true, 
'that there was a very large moveable bubble under the ice, but that ſeem'd 
to have been generated by the Air, or ſome Analogous ſubſtance, emirted 
out of the Gills or Bodies of the Fiſhes themſelves : for, that the ſurface 
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of the water was exaAly frozen over (which does not in ſuch Trials happey 
ſo often, as one would think) I found, by being able to hold che veſlel quire 
inverted, wichoat loſing one drop of water. And that this large bubble 
might poſſibly proceed from the Fiſhes themſelves, I was induc'd co ſuſpeR, 
becauſe having at different ſeaſons of the year, for divers purpoſes kept ſeve. 
ral ſorts of Fiſhes, and particularly Gudgeons, for many dates in glaſs vef. 
ſels, to ſatisfie my ſelf about ſome Phenomena I h:d a mind to obſerve, 1 
have often by watching them, ſeen them lifc up cheir mouths above the ſur. 
face of the water, and ſeem to gape and rake in Air, and afterwards let gg 
under water out of their mouths and gills divers bubbles, which ſeem'd tobe 
portions of the Air chey had taken in, perhaps a little alter'd in their bo» 
dies, And particularly in Lampries (of which odd ſort of Fiſhes I elſe. 
where make mention ) I have with pleaſure, both obſerv'd and ſhew'd to 
ingenious men, that being raken out of the water into the Air, and taen 
held under water again, they very manifeſtly appear'd to ſqueez out, and 
chat not withour ſome force, at thoſe ſeveral lictle holes, which are com- 
monly miſtaken for rheir eyes, numerous and conſpicuous bubbles of Air, 
which they ſeem'd to have taken in at their mouths, if not alſo ar thoſe 
holes. Bur of theſe matters a ficter occaſion may perhaps invice me to ſay 
more. To return now to our Gudgeons, I ſhall add, that to ſatisfie 
my ſelf further, what cold and want of Air they may be brought to ſupport, 
I expos'd a couple of them in a baſon, to an exceeding bitrer night, and 
though the next day I found the ice frozen in the veſſel to a great thick- 
neſs, and one of the Fiſhes frozen up in it, there remaining a little water 
unfrozen, the other Fiſh appear'd through the ice to move ro and fro, and 
the ice heing afterwards partly thaw'd, and partly broken, not only chat Fiſh 
was found lively enough, bur the other, which I alone judg'd not co be quite 
dead, though, when the ice was broke, it lay moveleſs, did in a few minutes 
ſo far recover, as to tow afcer it (if I may ſo ſpeak) a good piece, into which 
his tail remain'd yer inſerted; and though one of theſe, and ſome other 
Gudgeons, that had been already weakned by long keeping, were once 
more expos'd in the Baſon co the froſt, and ſuffer'd ro lie there, ill rhey 
were frozen up, yer the ice being broken, in which they were inclosd, 
though their bodies were iff and crooked, and ſeem'd to be fark dead, ly- 
ing in the water with their bellies upwards, yer one of them qu:ckly recovered 
and the other nor very long after began to ſhew manifeſt ſigns of life, rhough 
he could not in many hours after ſofar recover, as ro {\wim with his back up- 
wa'ds. - *Tis true, that theſe Fiſhes did nor leng ſurvive, bur of that, two 
or three, not improbable reaſons, might be given, if it were worth while 


ro name here any other than this, that the ice, they had been frozen up 11 
| | or 
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xr the violence that was offered them by rhe fragments of it, when is was 
broken, had wounded them, as was maniteft enough by ſome hurts, char ap- 
ard upon their bodies; yet ſome other Gudgeons were trrecoverably 
frozen to death, by being kepr inclos'd in ice, during (if 1 miſ:cemember 
nor the time) three dates, . And as for other Animals, Lcaus'd a couple of 
Frogs to be artificially frozen in a wide mouth'd glaſs, furniſh'd with a con- 
yentent quancity of water, but though they ſeem'd ar firſt inclos'd in ice, 
et looking nearer, I found, tbar abour each of chem there remain'd a lir- 


 tleturbid liquor unfrozen, as if it had been kept fo by ſome expirations from 


their bodies» Wherefore cauling either the ſame or two others, (for 1 do 
not punQually remember that circumftance) to be carefully frozen, and for 
; conſiderable while, I found, that notwithſtanding the ice, into which moſt 
art of the water was reduc'd, not only one of them before the ice was 
Taken appear'd tobe perfealy alive, but the other that was moveleſs and 
kf, and lying with the belly upwards in a Baſon of cold water, wherein- 
tit was caft, did in a very few minutes begin ro {vim abour in ir, 1 ſhould 
have made more Trials at leaſt, if nor alſo more (atisfarory ones, 1f I could 
have had Fiſhes and veſſels, and cold wearher at command : But upon the 
whole matter, though che Tradition, we have been examining, may per. 
haps have ſome thing of truth in ic, yer it ſeems co deſerve co be furcher in- 
quired into, both 1n reference to the truth of the matter of ta, the death of 
Fihes in frozen Ponds and Rivers, and in reference to the cauſe, whereto 
that effe& 18 imputed, 

] mer with an 0d paſſage in Captain James's voyage, which if it had 
been circumftancially encugh ſer down, might prove of moment in reference 
tothe weight of bodies frozen and unfrozen, and therefore though | would 
not build any thing on it, yer I ſhall nor omit it. Themnth (ſaies he Pag, 
$2.) we hoiſted our Beer and Cider, and made a Raft of it, faſtimng it to oar 
ſtore Anchor, The Beer and (,ider ſunch preſently to the ground, which was 
whing ſtrange to us, for that any wood or pipe-laves, that had layen under the 
£ - Winter , would alſo ſink, down ſo ſoon, as ever it was heav'd over 

rd, : 

About the duration of ice I forgot, through haſt, to add a relation © 
Capt, James, whereby it may appear, That though Wine abounds with ve- 
ry fpirituous and nimble parts, whence it reſiſts congelation far more than 
wxer, yet if even this liquor came once to be congeal'd, the ice made of ir 
may be very durable. For he ſers down in his Journal, that when he came 
to his Ship again, he found a Bur of Wine, that had been all the Winter in 
the upper deck, to continue 4s yer all firm frozen, though it were then the 


wth of May, (Pag. 47) - — _ 
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When |] treated-ef the great proportion in ſome pieces of ice, that were 
aground, initead of taking notice of a great piece of ice mention'd by Gerat de 
Veer, to be 52. fathom deep, the paſſage thar was tobe tranſcrib'd, was 
this other, hard by, which contains two examples of to-vers of ice, where 
the excant part reach'd upwards more than fialf as much as che-immetſed part 

, reach'd downivards. Weſaw(ſaies he) another great piece of 
Purchas Ub. ice not far from ws, lying faſt in the Sea, that was as ſharp abou, 
3-4» 5: P45» as if tt had been a Tower, whereunto we rowed, and caſting out. 
4837. , » 'g 
our lead, we found that it lay 20. fathom faSt on the ground wn. 
der the water, and 12. fathom above the water, -——= We rowed to another piece 
of ice, and caſt out our Lead, and found that it lay 18.fathom deep, faſt on the 
round under the water, gnd 10. fathoms above the water, 

That ſnow lying long, and too long on the ground, does much conduce 
to the fertulizing of it, 1s a common obſervation of our Husbandmen. And 
Bartholinus inn his Treatiſe of the uſe of ſnow, brings ſeveral paſſiges out of 
Auchors co make 1t good : to which I (hall add the teltimony of our learnel 
Enz2liſh Ambaſſador, Dr. Fletcher, who ſpeaking of the fruirfulneſs of the 
ſoil, and haſty growth of many things in the great Empire of Ksſſia, gives 


this account of it. 
T his freſh and ſpeedy growth of the Spring there, [cemeth to pre- 


Purches lib. ceed from the benefit of the ſnow, which all the Winter time bti 
3. ©4P- I P'B* ſpread over the whole Conntry, 4s a white robe, and keeping it 


m_—_ warm from the rigonr of the froft, in the Spring time (when the 
Sun waxeth warm, and diffolveth it into water) doth ſo throughly drench and ſoak, 
the ground, that it is ſomewhat of a ſlight and ſandy mold, and then ſhineth ſo 
hotly upon it again, that it draweth the. herbs and plants forth in great plenty, and 
variety, im a very ſhorttime. 

As ive made ſone Trials to diſcover, whether con2elation would deſitoy 
or confiderably alcer the egors, of boltes, ſo we had the like curioaty 1n re- 
ference todivers other qualities, not only thoſe that are repured manifeſt, 
as colours and taſtes, the latter of vhich we ſonetimes found ro be notably 
chang'd for the worſe in fl:th congeal'd, bur alſochoſe that are wont to be 
call'd occalt, and among rhe qualities of this ſor, I -had parcicularly a mind 
to try, whether the purging faculty of Catharricks would be advanc'd or il 
pait'd, or deſtrey'd by congelation, and for this purpoſe L caus'd to be &. 
po3'd thereunto divers purging liquors, ſome oof a more benigne, and ſome 
of a brisk2r niture, and chat in diffcing forms, as of ſyrup decoction, in- 
fuſion, &c, But for want of opportunity, to try upon the bodies -of Anl- 
mals; whar change the cold had made in the purging liquors, it had con- 
ceal'd, 1 was unable to give my ſelf an account of the ſucceſs of ſuch Ex 
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| mens; only ſince, in ſome of theſe Trials I had a care to make uſe of 


hactick liquors prepar'd by fermentation, (which way of preparing them, 
wicſelf aching, 1 elſewhere take notice of, as not unworthy, ro be proſe- 
cuted.) I (hill add on chisoccahzon, thar fermentation is ſo noble and im. 
rtant a ſubje&, that the influence of cold upon it may deſerve a particular 
inquiry, And I am inviced torhink, rhar char influence may be very conſi- 
derable, partly by my having obſerv'd (upon a Trial purpoſely made) both 
thac '«aitins and water, (with which I was us'd to make Artificial Wines ) 
did not in many daies, whilelt che weather was very frofty, ſo much as ma. 
ifeltly begin co ferment, though che water were kept fluid ; and partly by 
my having obſerv'd, tnat Beer will continue as it were new, and be kepr 
from being, as they call ir, ready to drink much longer than one would rea 
dily ſuſpe&, if very frofty weather ſupervene, before ir have quite finiſhed 
its fermencation, inſomuch, char an experienc'd perſon, of whom 1 after- 
wards inquic'd about this matter, afſur'd me, thar Beer nor duly ripe, would 
pot ſomerimes in five or {ix weeks of very froſty veather, be brought ro be as 
ripe as in one week of warm and friendly weather, Bur we have a nobler in« 
ance to our preſent purpoſe, 1f that be crue which I learn'd from an intelli- 
gent Frenchman, whom I conſulted about this matter. For according to 
to this experienc'd perſon, the way to keep Wine in the Muſt (in which 
Rae its ſweerneſs makes ir defir'd by many) is to take newly expreſs'd juice 
of G:1pes, and having turn'd ir up before it begins to work, to ler doivn the 
veſſels (which oughr co be very carefully clos'd) to the bottom of ſome deep 
Well or P.iver, or (ix-or eight weeks, during which time the liquor will be 
fo well ſetled (if I may ſo ſpeak) in the coniticurion, it has ſo long obtain-= 
&d, that afterwards it may be kept in almolt the ſame are, and for divers 
monerhs continue a ſeer, and nor yer fermented liquor, which ſome, in 
inication of the French and Lacins, call in one word, xff, And how by 
the help of Cold well appli'd, ſone other juices, that are wont to work 
early, and to be thereby ſoon ſpoil'd, maybe long kept from working, the 
Reader may perchance learn in anocher Treatiſe, 'to which ſuch matcers 
more properly þelong. | 
'Tis known, that the Schools define cold by the preperty, they aſcribe to 
it, of congregating both Heterogeneous and Homogeneous things, I 
thought ir not amiſs to attempt the making ſome ſeparations in bodies by 
the force of Cold, For if that hold true 1n chis Climare, which has been 
obſerv'd by Travellers and Navigators in Northern Regions ; that men 
may obtain from Beer and Wine avery firong ſpirit, and a phleome by 
congelation, it ſeems probable, that in divers other liquors rhe wateriſh 


part will begin to freez before the more o—_— and ſaline, and if ſo, we 
L 1 may _ 
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tay be aſſiſted ts make divers fepatations, as well by cold, as by hear, and 
dephlegme, if 1 may ſo ſpeak, ſome liquors, as well by congelation as by 
diſtillation : bur 1 doubr, whether the ordinty frolis of this Country can 
produce a degree of cold great enough to Make ſuch diviſions and ſeparations * 
In bodies, as have been obſerv'd in the mote Northern C mates, For 
though having purpoſely hung out a Glaſs. bottle with a quart of Beer init, 
in an extraordinarily ſharp night, 1 found the next morning, that much 
the greateſt part of the Leer being curr'd into ice, there remain'd ſomewhat 
nearer the middle, but nearer the bottom, an uncongeaPd liquor, which to 
me and others ſeem*d ſtronger than the Beer, and was ar leaſt manifeſtly 
ſtronger than the thaw'd ice, which made bur a ſpirirleſs, and, as ir were, 
but a dead drink ; yet in ſome other Trials my ſucceſs was not ſo conſiders 
ble as ſome would have expe&ed. For having put one part of high re&ifi'd 
ſpiric of Wine, to about five or 6x parts, if 1 miſremember not, of com- 
mon water, and having put them into a round glaſs, and plac'd thit in heat- 
en ice and ſalr, though the mixture were in grear part turn'd into ice ; yet 
] could not perceive, that even twoliquors fo ſlightly mingled, were any 
thing accurately ſevered from one another, although once, to enable my 
ſelf the bercer to judge of ir, the ſpirit of Wine I employ'd was befotehand 
deeply tinted with Cochinele, and therefore I the leſs wonder, that in 
Claret Wine I could not make any exad ſeparation of the red and the c9- 
lourleſs parts : However I tho1ghr ic not amiſs to try, how far in ſome 
other liquors this way of ſeparating the wareriſh, and more eafily congea- 
lable parc from the reſt, would or would not ſucceed. And I remember, 
that a large glaſs veſſel, wherein ſpirit of Vinegar was Expoled ro the cold, 
a conſiderable parc was turned into ice, whoſe ſwimming argued it to be 
lighrer than the reſt of the liquor : bur though I pur ſome of this ice in a 
elaſs by it ſelf, to examine by its weight and taſte, when thaw'd, how 
mach ir differ'd from the unconeeal'd parr of the ſpirit, my hopes were dif- 
' appointed by a misfortune, which was not repaired by my expoſing after- 
wards a ſmaller quantity of ſpirit of Vitegar to the No&urnal Air, for that 
proved ſo cold, thar the whole was turned into ice, wherefore I mult reſerve 
for another opportunity the proſecuting that Experiment, as alſo the trying, 
whecher a ſeparation of the Serous or-che Oleaginous parts of Milk may be 
effeted. For rhough once the froſt feem'd to have promoted a ſeparation of 
Cream, notwithſtanding that the hear alſo may do ir, and though another 
time there ſeem'd to be another kind of divulfion of parts made by congels* 
tion ; yet for want of leaſure to proſecure ſuch Trials, they prov'd not ſs 
tisfactory, no more than did ſome attemprs of the like nature, rhar I mace 


upon blood by freezing it, Bur notwithſtanding theſe ey : 
reſoly 
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reſoly'd to try, what I could do upon Brine. For calling to mind the Re* 


lations mentioned in the- XV. Title, and elſewhere, which ſeem to argue, 


thar in ſome caſes the ice of the Sea-water may, being thaw'd, yeeld freſh 


-water, and being the more inclin'd to think it worth 1rial, by a Phyfician, 


] fince happened to diſcourſe with about this matter, who affirm'd to me, 
that ſailing along the coalt of Germary, he had taken our of the Sea ice, that 
being thaw'd, he found to afford good freſh water, 1 began to conlider, 
whether we might nor by cold, free falt water at ſome ſeaſons of tae year, 
from a great deal of the Phlegme, which 'cis wont to colt much to free them 
from by fire, and other means. For a litcle help towards the diminution of 
the freſh water, is look'd upon as ſo uſeful an Experiment, by many that 
boil alt our of rhe ſalr ſprings, that in ſome Countries, that are thought the 
Skilfulleit in thar trade, they make their Salc-warer fall upon great bundles 


_ of ſmall Bruſh-wood, rhar being thereby divided, and reduc'd toa far grea- 


ter ſuperficies, there may, in falling through, ſome of the purely Aqueous 
parts exhale away ; whertefore diſſolving one part of common alt in 44. 
times its Weight of common water, that it might be reduc'd, either exaQly, 
or near, to the degree of ſaltneſs, that has been by ſeveral writers obſerved 
in the water of our neighbouring Seas, and having likewiſe caus'd another 
and much ſtronger Brine to be made, by putting in to the water a far grea- 
ter proportion of ſalt, (for ſo there is in many of our ſalr ſprings) we expos'd 
theſe ſeveral ſolutions co the congealing cold of the Air in froſty weather, 
where the laſt mention'd ſolution being too Rrongly impregnated with the 
falr, continued ſome dates and nights altogether uncongeal'd , but char 
weaker ſolution, which emulated Sea water, being expos'd in a ſhallow and 
wide mouth'd veſſel (that ſhape being judg'd the moſt proper we could pro- 
cure for our deſign) the large ſuperficies, that was expos'd to the Air, did, as 
we expeRed, afford us a cake of ice, which being taken off, and the reft of 
the liquor expos'd again to the Air inthe ſame veſſel, we obtain'd a ſecond 
cake of ice, and taking the remaining, which ſeem'd to be indiſpos'd enough 
to congelation, we found, that by comparing it with that, which was af< 
forded us by the firſt cake of ice permitted to thaw, there appear'd a very 
manifeſt difference betwixt the water, whereinto the ice was reſolv*d, ſcarce 
taſting ſo much as brackiſh, whereas the liquor, that had continued uncon« 
geal'd, was conliderably ſalt in taſte, And if I had had the conveniency of 


Examining my ſelf theſe two liquors Hydroſtatically, as I was fain to have 


them examin'd by another, I doubr nor bur by their weight, I ſhould have 

diſcovered preciſely enough the difference between them (hich che perſon 

I employ'd found to be 5ox{iderable) and conſequently ſhould bave _—_— 
| ” Ii 2 fiſte 
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ſiſted ro make an eſtimate of the advantage, that might be afforded by the 
Operation of the cold rowards freezing of the Brine from irs ſuperfluous wz. 
cer. Buc though I had nor a quancity of ice great enough to ſatisfie me, 
whether that liccle brackiſhneſs of rafte, I have mention'd, proceeded fiom 
ſome faline Corpuſcles, -rhat concurr'd tothe conſticuring of the ice it ſelf, 
or did only adhere tothe lover part of ir, among other parrticles of the li. 
quor, thar remain'd uncongeal'd, yer perhaps 'tivere not amiſs to try, whe. 
ther in very large, though not deep veſlels, this Experiment eſpecially pro. 
moted by ſome expedients, that praRtiſe may ſugzeſt, may not in ſome ſez. 
ſons and places, be brought to be of ſome advantage, 

While# I was endeavouring by ſome of the above: recited Experiments, 
to make ſome ſeparations in liquors by congelation, 1 thought fir ro cry by 
the ſame means, what ſeparations I could make in fome bodies, berwixe 
liquors, and thoſe more ſtable parts among which they were mgag'd, hop- 
ing, upon conſiderations, which: 'twere too long to enumerate, thar, if 
ſuch attempts ſhould ſucceed, hey might afford hints of a Luciferoxs nature; 
I rook then divers-vegetable ſubilances-of differing kinds, as Turneps, Cars 
rers, Beers, Apples, and tenJer wood, freſhly cut off from-growing trees; 
as alfo divers Animal ſubſtances, as Muſculous fleſh, Livers, Brains, Eyes, 
Tongves, and other parts, and expos'd them to a very ſharp cold, that they 
might be throughly frozen. Now one of the chief things, that Tpropos'd to 
my ſelf in this attempt, was, to try how far I could by congelation make 
diſcovery of any thing about rhe Texture of Animals and Plants, that had 
not been taken notice-of by. Anatomr/ts rhemſelves, and would ſcarce others 
wiſe be render'd viſible. And I eafly found, that T had nor groundleſly 
tMegin'd, that in divers Succulent bodies; both: vegetable and Animal, the 
ſap or the juice, that was ſo diſpers*'d-among the other parts, and divided . 
into ſuch minute portions, as not to be: manifeſtly enough: diſcriminated, 
might by congelation be both diſcern'd and ſeparared from the reft, For in 
divers Planrs, I found the Alimental juice to be congeal'd into vaſt multi- 
cudes' of diſtin Corpuſcles of ice , ſome of which, when the bodies were 
tranſverſly cut with a ſharp knife, and left a while in the Air, might be wip'd 
or ſcrap'd off from the ſuperficies of the body, upon which *twould after 'a 
while appeariin the form of an Efloreſcence, almoſt like meal : bur in others 
I took a better and quicker courſe, for by warily compreſſing the frozen ber 
dies, I could preſently make the icy Corpuſcles art in vaſt numbers out of 
their little holes, and though ſome of theſe were ſo minute as to'invite me to 
uſe a Microſcope, that magnihi'd a little, (not having then any of my belt at 
hand) yer in ſome: bodies, and eſpecialy in- Carrers and Beets, the icy 


Corpuſcles were big enough to be diſtinAly os apart conſpicuous, —_— 
| | chat 
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that I was not miſtaken in hoping, that the figures, as well as ſizes (for as 
to the Colour it was ſcarce diſcernable in the ice,produc'd in ſo deeply crim- 


fon a # oor, as the Beer ir ſelf) of theſe lictle pieces of ice, might be gueſs'd 


a by the bigneſs and ſhape of the Poces, rhat were lefe in the more Rable 
r, or (if | mayſo call it)rhe Parenchyma of the roor, though in making 
an eſtimate of rheſe Caviries, as well as in diſcovering the pn why wherein 
they are rang'd 3 1 found 1t uſeful to cut the frozen roots, ſcmerimes ac= 
cording to their length, and ſometimes quite c:eſs, For by that means there 
would appear in Carrets, for example, of the larger ſorr, a great diſparity 
in the order of the Pores, which, when the root was divided by a plain pa= 
rallel to the Baſs, appear'd plac'd in lines almoit freight, rending almoſt 
fike the ſpoaks of a wheel, from the middle to the circumference. Bur if 
the Carrer were flir from one end towards rhe other, the icy Corpuſcles 
and Pores would ſeem rang'd in an order, that would appear very differ- 
inz, bur which I have not now the leaſure ro deſcribe, no more than what I 
obſerved with a Miſcroſcope, about the ice and pores of Apples, the Tongues 
of Animals, Chips of green and ſappy wood, &'c. expos'd to congelarion * 
only this T ſhall nor pretermir, That as I many years fince made (and, as 
I now find, too freely communicated ) an Experiment, (men- 
cion'd long afcer in other papers ) of freezing the eyes of Oxen, Of the uſeful. 
and other Animals; whereby the ſoft and the fluid humours of an bo PM. 
that admirable organ may be ſo hardned, as ro become trafta- jſophy, 
ble, even to unskilful Difſe&ors : So I did on this occaſion 
apply char Experiment to the brains of Animals, which though too ſoft ro be 
eily difſe&ed, eſpecially by thoſe that are not dexterous,. may by congela« 
tion be made very manageable by them : And befides, rhar in diſſeRing che 
harined brain, ir ſometimes ſeem'd char the knife did cut through mulri- 


| kudes of icy Corpuſcles, (as when one cuts a frozen Apple) rhe ſubſtance of 


the brain ſeem'd alſo rorhe eye to beſtuffed with them, and the Ventricles 
of it did at leaſt conſpicuouſly harboxr pieces of ice, if it were nor f//d up 
with them ; and the-manifeſt difference of Texture, that there is: between 
the white and yelk of a througly frozen Egg, and alſoberwixt the Chryſtale 
line and the Aqueous, and the Vitreous humors of the eye, wherein by 
congelation the Chryflalline alone loſes its tranſparency, bur acquires no 
conſpicuous ice, Whilett the others are full of ice, and that diaphanous, 
theſe and ſuch like diſparities, T ſay, may invite one to hope, that ſome 
things may by congealing of bodies, be diſcovered about their Texture, that 
may afford ſ1gacious Anatomrſts improvable hints. 

I know not, whether it will be thought worth while to rake notice, Thar 


neither an Eye, nor a Liver, nor a ſean. peice of fleſh, nor a live Fiſh, 
nor 
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nor aliving Frog, being frozeti and put into cold water, was obſerved to 
be upon its thawing cas'd wich ice, as frozen Eggs and Apples are wont to 
be: becauſe having forgot to make the Experiment above once, I dare na 
much rely on it ; but whereas we have formerly obſerved, that congelation 
does moſt commonly ſpoil, or at leaſt impair Eggs, and Apples, and Fleſh, 
and many other bodies, I thinkit may not be unworthy to be conlider'd, 
how far, and in what caſes 'we may give a Mechanical account of this Phe. 
menoun, For though the immerſion of frozen bodies in cold water be allowed 
to thaiv them, with leſs prejudice, than if they were thaw'd haſtily by the 
fire, or ſuffer'd ro thaw themſelves in the Air : yer there have been com. 
plaints made; That notwichRanding this expedient, ſeveral bodies haye 
been much the worſe for having been throughly frozen, now fince I haye 
larely ſhewn, that in many ſtable bodies, the Alimental juice 1s by conge- 
lation turn'd into ice, and have formerly evinc'd, that water and aqueous 
liquors are expanded by congelation, I ſee not why we may not ſuſpeR, thar 
the innumerable icy Corpulcles, into which the Alimental juice is turn'd 
by the frolt, being each of rhem expanded proportionably to their. reſpeQive 
bigneſles, may nor only prejudice the whole, by having their own contlity- 
tion impair'd, as has been formerly obſerv'd in Alicant, and orher Vinous 
liquors, but may upon their expanlion cruſh in ſome places, and diſtend in 
in others, the more fable parts, in whoſe Cavities they were harbour'd, 
and thereby ſo viciate their Texture, as to impair ſome of their qualities, and 
diſpoſe the Compoſirum to corruption. How much Contuſion may prejudice 
tender bodies, and accelerate putrefaRion, is evident in many fruits, . eſpe- 
cially the more-render ones, which having been bruiſed, quickly begin to 
rot in thoſe parts, that have been injur'd, And *cis agreeable to whac has 
been formerly ſhewn, to conceive, that in congelation there (ſeems to happen 
an almoſt innumerable mulcirude of litrle concuſions, made by the fluid parts 
hardn'd and expanded by froſt, of the formerly more able parts every whete 
intercepred beriveen them : and thovgh theſe icy Corpuſcles be bur ſmall, yet 
the iides of that (table matter, thar ſeparates them, and which they inde 
vour to ſtretch or cruſh, are oftentimes proportionably thin. 

And we have formerly noted, Thar, beſides that Eggs will be burſt by 
having their Alimental juice frozen, both ſhingles, and ſtones themſelves 
may have their Texture ſpoil'd by the congelation of che Mineral ſap, chat 
is in exceeding minute and inſenkible parcicles diſpers*d through thoſe bo- 
dies : and che violation of the Texrure of Flants, Herbs, and Animals, by 
the expanſion of the Aqueous and Juicy particles, which, though they be 
not congregated, do abound in them, will be the leſs wonder'd ar, if it be 


remember'd, that our former Trials manifeſt, that a few ounces of watet 
con 
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omngeal'd, did not only burſt Glaſs and Pewter veſſels, but even the Iron 
Batrel of a Gun. 

Whilcſt | was 17o0n theſe Trials, I had alſo a curiofity ro know, whe- 
ther by freezing Animals ro death, I could diſcover any ſuch change in the 

alicies or (iructure of their parts, as might help us to diſcover, by whar 
means it is, that exceſhye colds kill men in Northern Countries, fince ſuch 
adiſcovery Might probably be of good uſe tothe People rhar live in thoſe 

lid iegions : bur having tzken a young Rabber, as the rendereſt and fir- 
et beaſt, | could rhen procure for ſuch a Trial, and having expos'd him 
| night to an extraordinarily bitter froſt, Without finding him otherwiſe 
miſchiefed by it, than that one of his legs was (well'd and grown iff, I was 
more inclin'd to relign over io others, than to repeat my ſelf what ſeem'd 
to be an ill natu:'d Experiment, though perhaps ic may have much leſs of 
<elty, than one would think, fince ſome of our former obſervations have 
made it probable, that oftentimes the extinRion of life by cold is a more in- 


' dolent kind of death, than almoſt any other. Bur in a Rabber purpoſely 


tangled, and preſently expos'd intire to a bitter cold, we found ice pro» 
duc'd in ſuch parts, as would have made us proſecure the Trial, had the 
want of ſuch Animals and of leaſure not hinder'd us. 

It is affirm'd by divers eminent writers, and thoſe modern ones too, that 
mater impregnated with the ſaline parts of the Plants, and afcerwards frozen, 
will exhibite in the ice, the ſhape of the ſame Plant : And the learned, but 
] fear, too credulous, Gaffarel tells us, that this is no Rarity, being daily 
ſhewn by one Monſieur de la Clave, But to whar we have already pub- 
kid in anothec Treariſe, * ro ſhew, that this Experiment as 
it is wont £0 be deliver'd, is either #ntrae, or very contingent ; 
we ſhall need bur to add, thar, fince the Experiments there O_—_ 
mention'd, we did again larely try, what could be done with yiments. f 
DecoMons, that were richly imbu'd, and highly ting'd with 
the ſpiriruous parts of che Vegerables ; but this 1ce was by no means ſo fi- 
a 2s the Parrons of the Tradition promiſe : And I remember, rhar 

a 


* Of the 


ving alſo made, for curiofity ſake, a Lixivinm with 16, parts of water, 
and but one of ſalc of Poraſhes, rhar rhe mixture might be ſure to freez, and 
having expos'd the liquor in a thin glaſs vial to an exceeding cold Air, we 
found the copious ice produc'd, ro lie on the topin little ſticks, not unlike 
thoſe Priſmarical bodies, wherein Salr-petre is wont to roch, aud thoſe 
parts of this ice, that were beneath the water, were ſhot in thin parallel 
plates, exceeding numerous,” bur (as one of our notes expreſly informs us) 
mo way in the ſhape of Trees, by whoſe Incineration nevertheleſs Poloman 
Potaſhes (as eye witneſſes, that deal in them, inform me) are made. 


Long 
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| Long after the making of the newly recited Experiment, I chanc'd to 
find, char the learned Bartholinwe in the Treatiſe, we have often had occa. 
| fion to take notice of, (ates, That the water, 
Rem vero adeo obſcuram exemplis Wherein Cabbage has been decoged, will, 
ſimilibus illuſtrabo Braſſica : aque when frozen, repreſent a Cabbage , the ye 
16. yp es gerable ſpirics being, as he ſuppoſes, concen- 
. ang, 7 a "I M6: crared by the cold. How well this Expeti- 
de uſu Nivis, page 174 ment may ſucceed , when made in a cold 
Countty like his, I do not know ; bur nat 
having my ſelf, when I firſt rook notice of ir, the opportunity co try it ſ4 
fatorily by help of a frofty night, all 1 could do, was, to take a god de- 
cofion of Cabbage, and filcrate it through Cap paper, that it might be, 
though yellow, yer clear, and then by the circumpoſition of our frigorifick 
mixrure, we froze this liquor in a thin glaſs vial, but the 1ce did nor, either 
ro me or others, appear to have any thing in it like a Cahbage, or remark 
ably differing from other ice. And being afrerwards befriended with two 
or three froſty nights, we expos'd a decoction of Cabbage, ro be congeal'd 
by the NoRurnal Air alone, wichour che help of Art z but neither his 
way did the Experiment ſucceed well. And though once a few ounces of 
the decoRtion being lightly frozen in a vial, there appeared in the thin ice, 
that adher'd to the 1nfide of the glaſs, a figure not ſo very unlike that of a 
Cabbage leaf, but thar ſome ſuch accidenc may have inviced our learned Au. 
thor tothink, that the repreſentations of Cabbages would conſtantly appear 
in their frozen decoRions, yer I was inclin'd to think this figuration rather 
caſual, by the curiofity I have had to freez the-decoRions of ſeveral Herbs, 
ſome of them ſpiricuous enough, as Roſemary, and Penny-royal, without 
being able ro find in the ice, I obrain'd from them, any conviRion of the 
truth of the T:adicion we are examining, And I have lately had more 
than once, by freezing fair water alone, after acertain manner, ice, that 
ſeem'd much more toexhibire the ſhapes of vegetables, than any decoQions 
of them, thar | have made. And particularlY 1 found more than once, 
that by putting hot water into a ſomewhat lender Cylinder of glaſs, and agi- 
rating it in a Frigorifick mixture, confifting .of beaten ice, ſalr, and water, 
ſo that it was very ſpeedily frozen rhereby, it was congeal'd into an ice 
much more regularly and prerrily figur'd, than 1 have ſeen ir in divers of 
the waters impregnated with the fix'd ſalrs of Plants, though of theſe we are 

rold ſuch wonders. | 
Such particulars as theſe joyn'd with whar I .have elſewhere obſerv'd to 
the ſame purpoſe, make me, I confeſs, ſomewhar ſurpriz'd ro meer in BHe- 
rigardia's forecited diſcoucſe upon Ar:fottes Meteors , ſuch a paſlage as 
| | ens g 
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this ; Paucis notuns oft, cur intra glaciem cernuntur interdum 
waltiformes ſtirpium imagines in Ampullis vitreis, aque ſuperficie - 
tram congolate plems, Hoc autem fit imjetto in Phialas ſale diverſarum flirpi- 
aw, nan ub erit ſal alicujus plants & Artemiſie, m ſuo Lixivio glacies 
adherens vitro, refert ejm folia lacimoſa : ſimiliter in alia Phiala videbuntar 
fulia Plants, Cujua ſal in ſuans aquan fuer injetins, Et ne quis hoe fortuito 
cadere putet, in 4qu4 ſepins ſolma, & Corgelath redem imagines ſemper occure 
rent, ut vel ex eo dixeris multiplicem ſpirtum ſalis im principus aaturalibus eſſe 
ndum. Thus far this Auchor, who would have done well, if he had 
n ſo much more lucky, than other men, as to have performed theſe 
things, to aſſure expreſly of his having done ſo, thoſe many ingenious men, 
that much diſtruſt the relations of choſe Chymiſts, char are nor of the 
fort : and *cis of ſuch ſuſpictous Authors, that I here declare once for all, 
that I would have the Reader underſtand all the paſſages of this Book, 
wherein I may ſeem to ſay any thing (for avoiding of tediouſneſs) indefiuite= 
h to the diſparagement of Chymiſts. And in caſe he had nor tri'd them, 
he ſhould, in graticude to the Authors of them, have told us, he had, whar 
he delivers of them, bur from others, and not have authoriz'd the untri'd 
teports of writers, not alwales too veracious by his building Theories upon 
them, And as for what he immediately ſubjoyns, and ſeems to rely on, our 
of Quercetas, (and other Spegyrical writers, who poſſibly had it them- 
ſelves from him) about the ſeminal verrues ſurviving in the Aſhes of burn 
plants ; chough I will not here examine, or abſolutely reje& the opimon, be- 
cauſe the diſcuſſion of it belongs to another place, yet as to the Experimenc 
Whereon Berigardus and others rely, namely, that the Lrxivinws made of 
the Aſhes of Plants, will exhibire, being congealed, the figures of the 
priſtine vegetables ; beſides that a general concluſion, as ro other Plants, 
ſeems to be inferred from what happened in Netles only, I much doubt, 
whether chat famous Experiment it ſelf of the frozen Lixivinm of Netles, 
were more than caſual, if it were not alſo aſſiſted by an indulgent phanſfie. 
For having, after divers Experiments made with other fixed ſalts, purpoſe- 
ly repair'd, for greater ſecurity, to the notedft Chymiſt in England, to ob- 
tan from him ſome fixed falts, very faithfully prepared, and intimating 
Withal, that *cwas to try ſuch an Experiment (which he was a favourer of) I 
did by mingling theſe ſalts each ina diſtin& Vial, ſometimes with one, and 
ſometimes with another proportion of water, and afterwards expoſing them 
tothe cold Air, obtain indeed divers portions of ice, but withour any ſuch 
figurations, as the learned Berigardus would have expeRted ; though ſome 


of theſe Trials were made more than once, as well with the Lix:ivinm of 


Netles, as with the Lees of other Plants : ſo that I doubr this Author is 
K k more 
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More ſcrupulous in admitting ſoine important truths, in which the beſt Phi. 
loſophers, as well Hearben as Chrittian, agree, than in examining the un. 
certain Traditions of the Chymiſts, whoſe unſatisfactory way of ſetting 
down matters of fat, I am induc'd to take notice of his rwmutating,s* by finds 
ng, that in the very ſame page (that I have newly cited) he relates ano. 
ther Chymical Experiment in theſe terms. Yelim porro oftendere miyabil; 
Experientia, quam ſit penetrabiles aliqui ſpiritus Corpores : Exarentur is 
charts liters, acets albo, quarum nallum veſtiginum deprehendatur, claydatur- 
que prinns folus Craſſiſſim: alicujus Libri. Paretur alia Charta, qu inficia- 
tur aqua illafetida, nbi dilutum fuerit Auripigmentum, & exſiccata claudatur 
poſtrems foltis ejuſdem Libri leviter compreſſt, ſtatins videbis in priori charta 
literas conſpicuas, perinde ac fi atrameuto duite fuiſſent, Now, though ſome 
thing ke what 1s here propos'd to be done, may be perform'd, and other 
Phenomena of the Experiment, ſuch as he ſeems not to have been acquainted 
* 7: the wn. With» may be alſo exhibited, after the manner I have * elſe- 
where patticularly ſer down, yer he muſt have good luck, that 


publiſhed Se- . ee - 
&ioz of the performs it only by the dire&ions here given by our Author, 


#ſefulneſs of who by omitting one of the chief ingredients, and ſome re. 
oO quilite circumſtances, appears indeed manifettly enough to 

ſoy. have heard of ſuch an Experiment, but withont ſeeming to 
have ſufficiently k»9w», whar he pretends to teach (ar leaſt as far as his bring- 
ing this Experiment as a proof, and the obſcrure file, he is wont to employ 
in che lictle I have yer read of his Book, permits me co judge.) 

Bur to return to the figurations of ice, notwithſtanding ſuch unſucceſsful 
Trials about them, as I have been mentioning, 1 will nor deny it ro be poſſi 
ble, that a prepoſleſſed and favourable ſpetator may think himſelf ro have 

| diſcern'd in the ice, the figures helook'd for there. For 
of nn wſxc- fincethe writing of the Eſſay not long ſince quored, we haye 
+ arm Kg found, thar ſeveral Bodies, and even Sea-ſalr, and Alume, to 

" whom Nature has given their own determinate figures, have 
when diffolv'd in water, concurred with it to exhibite an ice very oddly, as 
well as prettily, figur'd (nor will I preſume to determine the utmoſt, that 
a lucky obſerver may ſomerrmes meet with in this kind) but ro name at pre- 
ſent no other Arguments, the figures this way produc'd, were roo various 
and extravagant not to be referred to chance, and not to afford inſtances how 
much That canperform in the exhibiting of ſuch Apparitions. 

On which occaſion I ſhall add, that 1 remember, 1 once ſhew'd at the 
Rogal Society, a glaſs head, whoſe inſide was lin'd with a certain ſubſtance, 

that paſſed for ſaline, faſhioned into the figures of Trees; as curious, as if 


they had been drawn by a Limner ; and yet as I produc'd theſe figures ny 
Y 
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by reifying conmon Oyl of Turpentine , from Sea-ſalr (which alt T 
elſervhere ſhew nor to be »eceſſary ).in a certain degree of heat :. ſo by vary- 
ing that degree of heat, 1 could make the aſcending Reams ſettle in other 
figures ; and I caneafily produce very pretty ſhapes of Trees, by diftilla- 
tion of that, which belongs nor to the wegerable, bur the animal Kingdom. 
And to theſe I could add divers other inftances of the like tendency, to 
make it till che more probable, rhat though ofcentimes one may happen to 
find pretty 1dea's, or Apparitions iniice; yer the like, or as fine, may be 
produc'd by chance. And I have ſometimes obtained by freezing Infuli- 
ons, Decoctions, Spirits, Solutions, and other Liquors, as Vinegar (and 
articularly) milk, and even common warer,. figures, that were ſo pretty, 
bh withal ſo unconſtantly produc'd, and fo cafily variable by circumitances, 
that as it would fill a Bok particularly ro deſcribe them (which for that rea- 
ſon 1 hope ro be excus'd for declining) fo they would much delude him, 
that ſhould expeR ro find chem every 11we the ſame, that he had found 
them once, 

And to intimate Thar by the by, to make ſeverz1 Trials in a ſhort time, 


1 


and thereby produce variety of figures, "tis nor an ill expedient to expoſe the 
liquor one would have congeal'd, in very ſhallow veſlels, or if it be put in- 
toother veſſels, to leave it, bur of very lictle depth. And if the veflel it 
{elf be highly refrigerated, either by the cold Air, or by having ſalt and 


ice applied to the outſide of ir, the congelation may ſucceed much the more 
nimbly ; ſo- thac within a ſhort while che ſame liquor, being divers times 


thaw'd and frozen again, may poſſibly exhibir- variery of figures. And the 


produRion of ice may be alſo much accelerated, by dipping into the liquor, 


one would have congealed, the convex ſurface of ſome glaſs or other ſmoorh' 


body, that will not 1mbibe water ; for thereby the depth of the liquor will 
be exceedingly extenuated, and how much ſuch a thinneſs or want of depth, 
may diſpoſe a liquor to be ſpeedily penetrated and congealed by the cold, 
may be gueſſed, by what is above delivered in the»SeQion out of Oleariys, 


of the way of multiplying ice in Perſia, by making water thinly diffuſe ic 


ſelf over a plate of ice, or ſome other aptly figured, and very cold body : In 


confirmation whereof I will add on this occafion, that I have feen a pair 


of Stairs, on which, though they were ſituated near to three Chimneys, 
commonly furniſhed with fire, almoſt all the day long, the water that was 
employed to waſh them, being thinly ſpread with a Mop, would preſently 
congeal (though they afſur'd me ic was hot, when *cwas begun to be laid on) 


- andcover the Stairs with gloſly filmes of ice. And I have likewiſe obſerved 


In a very ſharp night, thar the water which dropp'd down from the noſe of 


a Pump, was fo well congealed, as 'twas ſliding away, that the ice thus ar- 
Kk2 | reſted 
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reſted in its paſſage (in which *cwill- eaſily be granted rhatir ſpreads. ir ſelf 
oy ny} had rais'd a kind of icy pyramid of a conſiderable bigneſs and 

eight, | 

| i forgot to mention indue places (and therefore think fir to take notice 
of ithere) that when 1 was conſidering of the waies, whereby it might be 
manifeſted, to thoſe that want nice ſcales, or diftruſt their skill ro-uſe them, 
whence that ice comes, that appears onthe outſide of frozen Eggs put to 
thaw in cold warer, 1 found it ſomewhat difficult ro pitch upon ſuch a liquor 
as I defir'd. For if common water be the 11quor employ'd, it may be aid, 
that it affords the matrer, whereof the ice in queſtion 1s made: and if I em- 
ploy*d liquors, thar were ſpiricuous or ſaline, ic might be pretended, thar 
the froſt (as they ſpeak) did indeed come out of the frozen Egg, though 
the ſhell did not appear cas'd with ice, becauſe as falt as the frofi came to 
the outfide of the Egg, it was reſolv'd by the ſpirituous or ſaline Corpuſ. 
cles of the liquor : wherefore as an expedient, I reſolved to makeuie of 
Oyl of Turpentine, as a liquor, which: 1 had found uncongealable by the - 
oreateſt cold, I had obſerved in our Climate, and which yer (as may appear 
by the third Paragraph of the XVI. Ticle) was more indiſpos*d, than com- 
mon water it ſelf, to thaw any icy Effloreſcence, rhat might be emirred by 
the E9g, But the Experiment was tri'd, without uniformity in the ſucceſ- 
ſes. For the firſt time I put a frozen. Egg into Oyl of Turpentine,. 1 did 
not obſerve, thar any ice was produced on the outſide : neither was the event 
differing, when another time I pur rwo frozen Fgg, together into a ſmall 
veſſel full of that Oyl, though to refrigerate the liquor, the veſſel was for 
a While placed upon a mixture of ſalt and ice, though alſo rhe Fgg-ſhels ar 
their gaping cracks (produced by congelation) diſcovered, that rhe contain- 
ed liquor was well frozen, 1 intended to proſecute the Experiment ano- 
ther time (wanting ice to do it then) becauſe that, once, when during the 
Trial 1 was hindred from watching it, one of my Domeſfiicks, whom l or- 
dered to look after ir, aſſured me, that the Eggs that was put to. thaw in 
the Qyl of Turpentine, had there obtained ice on the outſide of it, which 1 
ſhould readily have believed, upon rhe ſcore of a like obſervatian, I had 
made my felf, in rwo Eggs that were frozen to the botrom of the veel, 
wherein they had been put to thaw, were ir not, that one or borh of chem 
had been, by a miſtake, diprt in water, before they were pur into the above 
mentioned Oyl. | "I 

Some Readers may have expected tofind among the examples recited of 
the influence of cold upon the Air, that firange tory, which is related 


by the learned Foſephus Acofta, of the mountains of Pariacaca _ 
| | Ver 
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ſeveral times traverſed.) * but beſides that I _ L dnfally plen 
have delivered a great part of it already in ere 4 wonderfully piercings 
. though non /enfibly violent colds 
another Treatiſe , I was loth ro ſay more, pong he fv. aly kill mens 


till 1 had leaſure (which I have not now) to ayg yet preſs ve their Bodies wie 


_ diſcuſs the ſcruples, that I have not ſo much tainted whule years together. 


about the matter off:&, as abour che cauſe, 

which perhaps may be ſomething beſides cold, But fince 1 have mention'd 
this X VIII. SeRion, 1 will here take notice of what I then intended, but 
forgot. to ſer down, namely, Thar ro the infiances alledged to thew, the 
coldneſs of regions not to be alwaies proportionate to their greater and leſs 
vicinity to the Pole, we may add a memorable one afforded us by a - Coun- 


try ſo well known to many Of us, as New England, where, though the | 
; Winters, are ſo long and bitter, as we have formerly related out of Mr. 


Wods's ProſpeR of that Country (Which has been confirm'd ro me by an A- 
merican Phyſician, that liv'd there) yer that Region, which-is ſo very much 
colder than ours, is in many places no leſs than a 10. or 11, degrees remoter 
from the Pole. 

I ſhall add to the ſame XVIII. Se&ion, that as to the Experiment I 
there mention'd concerning Winds, and which I aſſociate with the reftt- 
mony of the newly named M:, Wood; I find thar the ſeaſon of the year, 
and ſome other circumſtances may vary ir more, than one would eafily have 
ſuſpeKed. For though 1 faithfully recited the Phenomena, as I then (and 
thar ſometimes with witneſs) took. notice of them, yer ſome moneths after, 


and in other weather, having occaſion to repeat the former part of that Ex- 


riment , I was ſonewhat ſurpriz'd at the ſucceſs. For coming to blow 
upon the Ball ofa ſeal'd Wenther-glaſs, which rhough in its kind very ten- 
der, might be probably preſumed to be lefs ſo, than a Thermoſcope made 
with a pendulous drop of water (ſuch as that, mention'd in the forecited Pa- 
rgraph) I found, that if I continued to blow-any- thing long and briskly, 
the highly reRified ſpirit of Wine (which circumſtance I therefore name, 
becauſe poſſibly the nature of That may ſomewhar alter the caſe) would ſorue- 
mes manifeſily enough ſubfide, And in that Paragraph of rhe 18, Title, 
Where I recited the Experiment of the infrigidating Winds, 1 ſhould 
mote expreſly have taken notice of chis circumſtance, rhat to fatisfie my ſelf, 
that *cwas not the bare Wind, as ſuch, whoſe operation upon the Air in- 
cluded in the Ball of a Weather-glaſs, made the liquor ro afcend, we put a 
mark, upon-the height ir ſtood at, when we had a pretty while blown upon 
It, and then without removing the Bellows, put 1ce-and ſalt about the Iron 
pipe of it, By which mixture he Air, chat was afcerwards blown through 
that pipe, was ſo cool'd in its paſſage, as to make the liquor very manifetily 
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to aſcend, even in a Weather-glaſs, where I did employ (as I have elf. 
were declared, that | often do) Quick6lver inſtead of warer, or ſpirit: of 
Wine. Andleſt the vicinity of the frigorifick mixture ſhould be ſuſpeRed 
to have caus'd this cont:aRion of the included Air, we did ſometimes Put- 
poſely intermir the moving of the Bellows, without removing the Wez. 
rher-glaſs ; and rhough notivithitanding that vicinity, the liquor would he. 
gin a little to ſubiide ; yer when ever the cold ſpirits or the Corpuſclesof 
the highly refrigerated Air, were by the playing of the Bellows anew, ap. 
proach'd to, or rather brought to rouch in ſwarms the globular pare of the 
inſtrument , the Mercury would manifelily aſcend. And fince we re 
ſpeaking of Weather-glafles, I ſhall on this occaſion ſubjoyn, That certain 
circumitances may alſo vary the ſucceſs of another Experiment {ſomewhx 
of kin to thar lately repeated, abour the pendulous Drop) which is briefly 
mentioned not far from rne beginning of rhe firſt Preliminary Diſcourſe, 
For though the common Thermometers, that are here wont to be old in 
Shops, have uſually the Z:pe of the Bolthead very /arge in proportion tothe 
Ball, and therefore are in that place ſaid to be Weather-glaſſes not mice, and 
though on ſuch inftruments 1n certain Temperatures of the Air (intimated 
by che word ſometimes, employ'd in that paſſage) rhe Air blown out of a pair 
of Bellows againlt ſoine parc of the included Air, would nor, eſpecially a 
the beginning, make the Air ſenſibly contra& ir ſelf, and the liquor aſcend; 
though ar the very fir{t and ſecond blaſt, rhe coldneſs of this arcificial Wind, 
might be very ſenſible to the rouch (which was the thing intended to be taught 
in that paſſage ) yer having the.curiofity with other Bellows, at another ſex 
ſon of the year, to bloiv long upon the Ball of a not common, but mice Wer 
ther-elaſs of my own making, furniſhed with a pipe, that was very lender, 
I divers times (bur not alwaies) found the rin&ted liquor manifeſtly enough 
to aſcend, as if the Wind, conliiting of a more compreſs'd Air, did by 
containing a greater number of cold particles in the ſame room, more aff 
the internal Air, thanthe conra& of the calm and lax ourward Air did be- 
fore ; which diſparity of events has given me the deſign of making fur 
ther Trials with differing Thermoſcopes, at other ſeaſons of the year, to 
ſee if I can bring the matter to ſome certainty, by diſcovering the cauſe & 
this contingency, in Which I afterwards ſuſpeRed, rhar ſome light degree 
of warmth or coolneſs in the Bellows themſelves, which, as being unmant- 
feſt ro the ſenſe, ſcap'd unheeded, might have an intereſt, When I ws 
abour ſome of the former Experiments, I would willingly have had an op 
portunity of trying, with a good ſexl'd Weather.glaſs, whar difference there 
would be, berwixt the cold of the nofturnal Air in a froty night, in places 


where the Air was kept calm, by being ſhelter'd from the wind, not = 
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thiced baildings, but by ſone Wall, or other body, whence any warm 


Fyvinms were leaſt to be expeSted, and bertwixtthe cold of the ſame Air, 
places where cold winds, eſpecially Northerly or Eatierly did freely and 
frongly blow. Buc my occaſions then confining me toa Tovn, I had not 
conveniency tO make any ſecure obſe;vations of that niture ; and even ina 
more comMmodious'place, unlz(s it were determined, whether there be Cor- 
cles properly and conſtintly f igorifick, upon whoſe account ſome winds 
xe ſo much colder than others, there may atiſe more ſcruples about this 
macter, than I muſt nov ſlay ro diſcuſs, 
' There is one thing moce, that, it may be, is not impertinent to mention, 
tefore I rake leave of the XVIII. Title ; for in confirmatien of whatis 
there delivered, concerning the Viciffit:ides of theſe troubleſome degrees of 


 ald and hear, within che compaſs of the ſame Natural day, complain'd of 


bythe Parriarch Faceb, and by Olearius, 1 ſhall add, that having fince had 
opporcuniry to inquire about ſuch matters, of a learned Phyſician, lately 
cone from the 1zazes, he afſur'd me, thar notwithtanding the violent hears 
of the day, he nſually obſerved the nights to be ſo very cold, that he was 
rerlwaded ſome poſitively frigorifick teams, did in the night aſcend out of 
the Earth, and make 1t very expedient, if not neceſſary,for thoſe Engliſh,thar 
lve in the warmer parts of America, to imitate the Natives, in keeping 
fires under therr Hammacks, or hanging Beds. 

| thought it might be a Luciferous Experiment, in relation to an Hypo 
ther, that might be propos'd abour cold, ro try, whether, if ewo fuch li. 
qors were provided, as by bzing mix'd rogether, would ſo far forth loſe 
their Auidicy, as.to obcain ac leaſt the confiſtence of an Unguent, this im- 
peliment pur ro the former confuſed and greater agication of their parts, 
nonld produce any ſenſible degree of cold ; this 1 thought fit to try, by 
inmerſing for a competent time, the Ball of a render ſeaPd Weather-glaſs, 
atoeach of the liquors apart, and then into the ſoft mixture, their coalition 
would compoſe. To produce ſuch a mixture more wates than one, it was 


por difficult for me, by the help of ſome Experiments, I had provided to 


add ro my Hiſtory of fluidity and firmneſs, But though a ſtrong ſolution of 
Miium (or calcined Lead) in ſpirit of Vinegar, ora very firong infuſion of 
200d quick=Lime in water, will either of them (and one of them I did make 
uſe of, though I have forgotten which) coagulare a juſt proportion of good 
Mllet-oy! (ro name noother made by expreſſion) into ſuch a conſiſtence as I 
tave been ſpeaking of ; yet for want of a ſeal'd Thermoſcope, tender enough, 
| cannot nov repeat the Experinent, and till I do, I dare not draw any 
concluſion from it, though, if I much miſremember not, when 1 ſhew'd 
t an ipgenious perſon, neither he nor I could perceive, that che mw 

Y 
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by being depriv'd of their fluidity, had acquir'd any thing of coldneſs dir. 
mn > by the ſeal'd Weaber-glaſs , A a 
Ic is much controverted among the Curious, whether water be capable of 
Compreſſion, and divers have of lace inclin'd co the negative, upon o ſerving 
a wanc of cogency in the Experiments, that have been broughr to evince 
the affirmative, What Trials and Obſervations we long fince made abour 
rhis matter,may be mer with in fone of our other Treatiſes, wherefore I ſhall 
nov ſubjoyn, that having imagin'd, that Cold mighr afford a hopetuller 
way, than (for ought I know) any man has us'd, of bringing this controver- 
fie to the deciſion of an Experiment, I made that atrempr, that is men- 
rion'd in the XII. Title ; in profecution of which, as ſoon as 1 could Pr0- 
cure ſome, though bur ſome of rhe accommodations, which I long wanted; 
I made an Experiment, which 1 ſhall ſubjoyn, becauſe, though it be not 
ſo conſiderable, as with better implements I could have made ir, yer the 
way, I choſe, has (as I partly intimated elſewhere) theſe 'two advantages; 
that the force employ'd ro compreſs the Air, is borh very great, and very 
| amy and ſlowly appli'd ; and that the veſſel will nor, like thoſe that 
ave been hirhero made uſe of, give any paſlage through irs pores to water, 
though violently compreſs'd, | 
We took then a Round Ball of glaſs, furniſh'd with a moderately long 
Pipe, and having fill'd ic with water, till che liquor reach'd within ſome 
inches of the top, it was Hermetically ſeal'd up, and then the water by a 
mixture of beaten ice and ſalr, was made to freez from the bottom upwards, 
rhat wichoar breaking the glaſs, the untrozen water, by the expanhve en- 
deayour of that which was freezing, mighe be impell'd upwards, and fot 
once, both compreſs the Air, and be preſs'd upon by ir, having by this 
means condens'd the Air, as far as we thought ſafe rodo in a glaſs, that 
was not ſtrong, we cropt of the ſmall Apex of the glaſs, and immediately 
the conpreſs'd Air flew out with a great noiſe, and that part of che Pie 
which was unfill'd with water, was fill'd with ſmoke, that made it look 
white, and great tore of lictle bubbles haſtily aſcended from rhe loiver parts 
of the warer, to the upper (where moſt of them quickly broke) in ſuch? 
way, as put me in mind of whart uſually happens upon the opening of veſſel 
that contain'd bottled Beer. Bur that which was principally to be noted, 
was this, that befides che bubbles or froth, rhe watey z# ſelf (ar leaſt ſup 
ſing, thar no little unheeded bubbles that did not quite emerge, could 
ſenſibly contribute co irs height) immediately aſcended in the Pipe about { 
of an inch, which (baving carefully mark'd the firſt and ſecond ſtations, with 
a Diamond on the outſide of the glaſs ) *twas eafie for us to meaſure, 
I have elſewhere propos'd a ſuſpicion, thar in the atremprs, a__ 
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been till then made, to compreſs water, the condenſation (in caſe there 
were really any) might perchance proceed from the comprefſion of the Aeri- 


| al particles, that 1 have ſhewn to be wonv-to ly diſpers'd in the pores of 


common water. But though the conſiderable expanſion of water, notwith- 
fanding the breaking of the bubbles in our preſent Experiment, ſeems ma 
nifeſtly co argue, that this could be bur a concurrent cauſe (if it had any ſen- 
ible effeR at all) of our Phen»mena, yer I dare not abſolutely rely, even up- 
on an Experiment, thar ſeems ſo cogent, till I have ſarisfi'd my ſelf, thar 
no ſpringineſs, which I have ſometimes ſuſpeKed, mrght be in the ice, had 
any incereſt in the produc'd effe& ; and thar the great preſſure of the 
forcibly condens'd Air, did not make the glaſs it ſelf ftrerch or yeild. For if 
it were able to do ſo, then the parts of the violently diftended glaſs, upon 
the removal of the forcible preſſure of the Air (which muſt ceaſe upon the 
breaking of the Hermerical ſeal) returning to their former ſiraitneſs below, 
will make the water aſcend ſomewhat higher in rhe pipe, Bur though I 
could not procure glaſſes, as well very thick, as conveniently ſhaped, 
herewith to examine this ſuſpicion, which I would likewiſe have tri'd by 
the bulk of the glaſs in water, before and afrer the letting out of the com- 
preſs'd Air ; yer becauſe molt Readers will probably think ſo much caution 
more than neceſſary, I ſhall add, thar if 1 had not wanted conveniencies, 
and had not had miſchances, the Experiment would in likelihood have been 
advanc'd, eſpecially care being raken, that the Air lefr in the pipe ſhould 
be well refrigerated before irs being ſeal'd up (as we ſomerimes did by ice 
and ſalr, applied in a perforated Box to the outhde) leſt parr of its ſprivg 
ſhould depend upon an evanid degree of heat, upon which account the pipe 
ought before hand to be drawn ſo {lender, that the glaſs may be melted roge- 
ther in a trice, For though for want of ſtrong glafles, and the beſt ſort of 


- inſtruments to ſeal up ſuch with, the ſucceſs was not (till ſo conſiderable as 


I hop'd for; yer as 4. or 5. other Trials, made, as well with another li- 
vor, as With water, did exhibir a manifeſt intumeſcence of the liquors 
15 Ja compuring the froth produc'd art the top; ) ſo in the Experimenc 
lately mention'd, 1f we had judg'd them ſtrong enough to indure ſuch a 
compreſſion of the included Air, as we have often made on other occaſions, 
the effe& would probably have been much more conſiderable : For 
though the difference betwixr the lengch of the ſame water compreſs'd 
and uncompreſs'd , amounted to an Aqueous Cylinder of 4 of an inch 
In heighr, yer the Air, that made this compreſſion of the water, was it 
ſelf reduc'd bur from $. inches to 5. ſo that it rook up almoſt half ics former 
00M, whereas we have ſomerimes reduc'd it to an 18. or 20. part thereof. 
If I had been accomodated with one of my Pneumatical Epgines, I ſhould 
have 
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have tri'd, whether water being firſt carefully freed from the latitant Air ip 
the exhaulled Receiver, and then compreſs'd after the manner hitherto re. 
cited, the event of the Trial would have been conſiderably varied. 

I might add as other Phenomena of our Experiment, that when we broke 
off rhe ſeal'd Apex of the glaſs, before the included Air was much com. 
preſs'd, there neither would be any great noiſe made, nor any conſiderable 
froth produc'd, at the top of the water, and that having had the curiofity to 
repeat che Experiment in one of the ſame glaſſes, that had been already us'g, 
and with the ſame water, that had been already compreſs'd in it, we found, 
chat upon the breaking off the Hermerical ſeal the ſecond time, the water 
did nevertheleſs aſcend into the Pipe berwixt F and4 part of an inch, And 
co theſe particulars 1 could both add other circumſtances, that I rook notice 
of in the ſame Experiment, and ſubjoy» many other Exper:ments and Obſcr. 
vations, but that I am already tir'd, And though 1 have not found Cold | 
to be a ſubje& over-fruicful in Experiments Plealing and Curious, yet now _ 
I am grown ſomewhat acquainted with ir, I find it may ſuggeſt ſo many 
ether new ones, that fince the Barrenneſs of my Theme, will not eafily put 
a period to this Treatiſe, 'tis fit that now at length I ſhould let my Wez 
Tineſs and want of Leaſure do ir. 
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EXAMEN of ANTIPERIS TASIS, 
AS 


It 1s wont to be .Taught and Prov'd. 
Themiſtius , (;arneades, Eleutherins. 
Themiſtins 


'# A*® for Antiperi(taſis, the Truth of it is a thing ſo conſpicuous, 
and ſo generally acknowledg'd, that I cannot imagine what ſhould 
make ſome men deny tt, except it be, that they find all others to confeſs 
it, For though 1n other caſes they ate wont to pretend Experience for their 
quitting the receiv'd Opinions, yer here they quic Experience it ſelf for 
fingularity, and chooſe rather to depart from the Teſtimony of their ſenſes, 
chan not to depart from the Generality of Men, 
. 2. And toevince, that this is not ſaid grats, T might obſerve to you, 
That there are no leſs than three grand inducements, that have led both 
the Vulgar and Philoſophers (two ſorts of men, that ſeldom agree in other 
things) to conſent in the acknowledgment of Amtrperiſtaſis ; Anthoriry, 
Reaſon, and Experience, Bur though I chink fic ro name them all three, 
yet fince the firſt of them, by having, as I juft now noted, invited our 
Adverſaries to difſent from the Truth, 1s a ſomewhat unlikely Mediaws to 
prevail on them to acknowledge it, I ſhall inſiſt only on the two latter, hav- 
Ing once declar'd, that I lay aſide the firſt nor as worthleſs in ic ſelf, but 
needleſs ro my cauſe, 

3. Tobegin then with the Arguments afforded us by Reaſon. 

Whar can there be more agreeable to the wiſdom and goodneſs of Nature, 
Who deſigning the Preſervation of things, is wont to be careful of fitting 
them with requiſites for that IN) than to furniſh cold and hear, 

2 with 
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with. that ſelf invigorating power, which each of rhem. may put forth, when 
*tis environ'd with its contrary. For the order of the unive. ſe requiring, 
that cold and heat ſhould tefide in thoſe Bodies, that ofren happen my - 
mingled with on2 another, thoſe two noble and neceſſary Qualities, would 
be roo often deltroy'd in the particular ſubje&s that harboured them, it pro- 
vident Nature had not ſo ordered the matrer, that when a Body, wherein 
either of them reſides, happens to bz ſurrounded by other Podies, Wherein 
the contrary Quality is predominant, the befieg'd Quality by retiring to 
the innermoſt parts of that which it poſſeſſes, and there by recolleCting its 
forces, and as it were, animating it ſelf co avigorous defence, is intended 
or increaſed in its degree, and fo becomes able to refilt an Adverſary, that 
would otherwife eaſily deſiroy it, : 

4+ To illuſtrate as well as ſupply this Argument drawn from. Reaſon, 
we ſhall need but ro ſubjeyn the other afforded us by Experience, which 
does almolt every day give us not only opportunity to obſerve, bur cauſe to. 
admire the effeRs of rhis ſelf invigorating power, which, when occaſionally 
exerted, we call Antiperi/taſis: And theſe Phenomena ought the more to be 
acquieſced in, becauſe they may ſafely be looked upon as genuine Declarat; 
ons, Which Nature makes of Her own accord, and not as confefſions ex- 
torted from Her by Artificial and compulſory Experiments, when being 
rortured by Inſtruments and Engines, as upon ſo many Racks, ſhe 1s forced 
to ſeem to confeſs whatever the Tormentors pleaſe, 

5- Toproceed then to the ſpontaneous Phenomena of Natnre 1 was re- 
conmending, we ſee, that whereas in Summer the loweſt and higheſt Re- 
oions of the Air are made almoſt unſufferable to us by their hear, the cold 
expelled from rhe earth and water by the Suns ſcorching beams, retires to 
the middle Region of the Air, and there defends it ſelf againſt rhe heat of 
the other two, though in the one that Qualicy be aſliſted by the almoſt per. 
pendicular refle&ion of the Sun-beams, and in the orher ir be rendered very 
conliderable by the vaſtneſs of the upper Region of the Air, and irs. Vicints 
ty tothe Element of fire. 

And as the cold maintains it ſelf in the middle Region, by vertue of the 
intenſneſs, which ir acquires upon the account of Antiperiſtaſs ; ſo the 
Lightning that flaſhes our of the Clouds, is bur a fire produc'd in that mid- 
dle Region by the hot Exhalations penn'd up, and intended in point of heat 
by the ambient Cold, ro a degree that amounts to aſcenſion. 

6. Bur though theſe be unqueſtionably the effeRs of that exceſſive cold- 
neſs ; yet w2 need nor go ſo far as the tops of mountains to ferch proofs of 
our do&rine, fince we may find them at the bottom of our Wells. For 
Lough Carneades. perhaps will not, yet the earth as well as the Air — 

| readily 
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rexdily acknowledge rhe power of Antiperiffaſr.. And if the reaſon above 
alledged did not evince it, our very ſenſes would, For as in Summer, 
when th2 Air about us is ſultry hor, we find, to our greet refreſhment, 
that the Airin Cellars and Vaults, ro which the cold then retreats, is e- 
minent for the oppoſice Quzlity ; fo in Winter when the outward +ir 


freezes the very Lakes and iitvers, where their ſurfaces are expos'd to it, 


the internil Air in Vaults and Cellars in Winter, which becomes the 


' finRuary of hear, as in Summe: it was of Cold, is able not only ro keep our 


Bodies from freezing, bur to put them. into ſweats. And not only Wells 
and Springs upon the account of thelr reſting in, or coming out of the 
deepett parts of the earth, continue fluid, whileſt all the waters, that are 
contiguous to the Air, are by rhe exceſſive cold hardned into ice; bur the 
water freſhly drawn from ſuch Wells, feels warm, or ar leaſt repid to a 
mans hand pur intoir. And as if Nature deſfign'd men ſhould not be able 
to contradi&t the doctrine of Antiperifia/is, without contradiging more than 
one of their own ſenſes, ſhe has taken care, that oftentimes the water, that 
is freſhly drawn our of the deeper ſorts of Wells and Springs, ſhould mani- 
feſtly, as I have ſeen ir, ſmoak, as if it had been bur lately taken off the 
fire, And this may be ſaid, without a Metaphor, to demon(trate ad oculuns, 
the reality of Antiperi/taf;s, there being no orher cauſe to whicti this warmth 
can be attributed, rhan the retiring of the hear from the cold external Air, 
tothe lower parts of the earth and water : ſince both theſe Elements them- 
ſelves being naturally cold, and one of rhem in the ſupreme degree, the 
heat we are mentioning 1s ſo far from being likely to be generated in ſo unfir 
a place, thar if it were not very great, 1t muſtbe extinguiſhed rhere, by 
the coldneſs of the ſuperior Air, and that of the inferior: parrs of the 


Earth, 
Elentherius, 


7. That Carneades may have but one trouble to anſwer the Allegations to 
be made in favour of Artiperiſtaſis, 1 hope he will give me leave (accorde 
ing to my culton of fiding with either parry, as occaſion invites me) to add 
toche familiar Obſervations mentioned by Themiſtis , ſome others that 
are leſs obvious. For 1 franckly confeſs to you, that when I conhider 
whar intereſt, the unheeded diſpoſitions of our own Bodies may have in the 
eſtimates we make of the degrees of cold and heat, in other Bodies; I 


' + ſhould not lay much weight upon the Phenomena, that are wont to be urg'd 


3proofs of eAmiperiſtafis, if ſome inſtances ſomewhar leſs lyable ro ſuſpi- 
cion, did not countenance the doctrine they are urg'd for. 1 know that 


Carneades being wont ſo to propoſe his opinion aboat Artiperiſtaſis, as only 
td 
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to deny, that ir is clearly made our by the reaſons or Experiments, thay 
are commonly produc'd to evince it, it were ſomewhat improper to urge him 
with obſervations, that are not familiar, and wont to be imploy'd ; but 1 
knoiv too, that he isnot ſo rigid an Adverſary, as not to allow me to men- 
tion ſome uncommon relations, that I learned from men of good credit, 
I (hall cell you then, that having purpoſely inquired of ingenious men, 
that had been very deep under ground, ſome in Coal-pits, and ſome in 
Mines, One of them affirmed, that at the borrom of the Grove (as they call 
it) or Pit, he found ir very hot in September. And another, thar he often 
found it hot enough to be troubleſome in Winter. And a third (who is 
himſelf a great ſeeker for Mines, and a Maſter of conſiderable ones) that 
he found it to be hor all the year long. And to manifelt, that ſuch Obſer- 
vations Will hold even in gelid Regions, I ſhall repeat co you, whar I re 
member I read in the voyage of that ingenious Navigator, Captain Fames 
who giving an account of Charleton Iſland, which by his relation ſeems to 
be as cold as 1ſland it ſelf, ſaies, (Pag. 36.) That his men foand it mare 
mortifying cold to wade through the water in the beginning of June, when the 
Sea was full of ice, than in December, when it was increaſing. And he adds, 
that which makes more to our preſent purpoſe, and proves the other part of 
the do&rine of eAntiperiſtaſis ; That from their Well, out of which they had 
water in December, they had none in July, And to (trengthen rhe obſer. 
vation yer further, I will acquaint you with a relation to this purpoſe nat 
unworthy your netice. For hearing of an ingenious Phyfician , thar livd 
ſome years in, and about /1xſco, 1 applied my ſelf ro him (as poſſibly you 
may have done, for if 1 miſtake not, 1 have ſeen you together) ro knoy, 
whether in that frozen Region he obſerved the Cellars to be hor in Winter, 
And his anſwer to Thar, and ſome other Queſtions of the like nature I pur 
to him, amounted in ſhort to this, That when I enquired, whether their 
Springs and Wells were not all frozen inthe Winter, he told me, thar he 
ſav ſome Springs, whoſe waters froze not at all near the Spring-head,but, at 
a 200d diftance from thence, it began to be thinly cas'd over with ice, He 
added, Thar his on Well. was abour fix fathoms deep, between the fur- 
face of the earth, and thar of the water, and thar rhe water 1n it, was, as I re- 
member, abour three or four farhoms deep, and that nor only this Well 
froze not all the Winter, bur that the Well of his neighbour, which was 
bur one fathom deep ro the ſuperficies of the water, did nor freez neither, 
And ro ſatisfie my curioſity abour the Reams of this water, he told me, that 
when a Bucket of water was newly drain, if it were agitated, ir would 
ſmoak, Bur that from the Well-ir ſelf, when the water in t Was lefr quiet 


and unſtirred, he did not perceive any ſmoak to ariſe, SY 
O. 0 
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$, To all this I ſhall add this furcher circamftince, thi hwing pur. 
poſely inquired, whether in the Winter he fuund it as hor in Cellars at 
Muſco, as it 1s wont to be in that ſeaſon in ours ? He oniwered me, thar 
when the doors and windows were carefully (hurt, to hinder the immediate 
commerce berwixt the included and external Air, he often found, if he 
ay'd long in his Cellar, ir would not only defend him from the ſharpneſs 
of the Ruſſian cold, as bitter as that 1s wont to bz in Winter, bur keep him 
warmenough, to be ready to ſear, though he 111d by his Furs, So that if 
we may rely, eicherupon the Teſtimony of our ſenſes, we muſt neceſſarily 
zimic Cellars to be warmer in Winter, than in Summer, and conſequently 
lov an Antiperiſtaſis, 

9, Carmeades, Though 1 were not in haſte, T ſhould nor think it ne- 
ceſlacy to reply any thing elſe to the firſt parr of what was ſaid by Them:ſtt us, 
than char, what he alledges of the Univerſalicy of the Opinion he maintains, 
may ſerve to recommend thar which he oppoſes. For the vulgar Doctrine 
tour Antiperiſtaſis, being, as he urges, receiv'd, and taught in all the 
Schools, the Innovators he declaims againſt, mult have learned it there a- 
mong the other Perjpaterich tenents, thar yourh 1s wont to be imbued with 
inthoſe places ; ſo that it may rather ſeem the love of trurh, than of fngu- 
licy, that engages them againſt an opinion, which before was their own 
z3well as thar of the generality of Scholars, and conſequently again which 
they cannot maintain a Paradox, thar dozs nor imply a RerraRation, Bur 1 
ſhall not proſecure my anſwer to Themiftizz's preamble, fince Eleutherius, 
whom I am chiefly to ſpeak to, is too much a Philoſopher to think Truth 
leſs her ſelf, for being flenderly attended ; or to think any men the leſs 
like ro be Her followers, becaufe they are but fev, To come then direaly 
tothe conrroverhie rt ſelf, I think I need not tell one of you, that the o0- 
ther miſtakes my opinion abour ir. For I perceive, £/euther:us hath not 


quite forgotten, that I have nor bzen wont to deny an Atiperiſtaſis, as it 


wy be, Bur only as it is wort to be, explicated. Bur ſince ThemiSt1us 
ſeems to be willing to have me his Antagomif 1n this controverſie, and 
imce Eleutherins himſelf ſeems to conſpire with him, I am content to a& for 
awhile the part, you Gentlemen would have me take upon me, and will 
propoſe to you part of whar I would ſay, for the opinion you impure to me, 
8 caſe I were really of it. 

Io, To come then ro the controverſie it ſelf, though Themiſtins has 
dawn his proofs for the Axtiperiſtaſis of the Schools, partly from Reaſon, 
ad partly from Experience ; yer the very ſame two Topicks ſeem to me to 
ford conſiderations, rhar may juſtly warranr'our calling it in queſtion, 


' 11, And firſt, if we look upon the reaſon of the thing conſidered ab- 


ſtraedly 
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| KraQedly from the Experiments, that are pretended to evince an Ate. 
r:ſfaſis, we cannot bur think it may be very rational, I fay not, to doubr of 
it, bur to reje& ic. For inthe firſt place, according to the courſe of Nature, 
' ene contrary, ought ro deltroy, not to corroberate, the other. And next, 
"tis a maxime among the Peripateticks themſelves, That natural cauſes al. 
waies a& as much as they can, And certainly as our caſe, wherein we 
creat not of living creatures, I cannot but think the Axiom phyſically de. 
monſtrative, ' For inanimate Agents a& not by choice, but by a_ neceſſary 
impulſe, and not being endo-v'd wich Underſtanding and Will, cannot of 
themſelves be able to moderate or to ſuſpend their ations. And as for 
what Themn/tizzs alledges , that it was neceſſary for the Preſervation of 
- Cold and Heat, that they ſhould be endowed with ſuch a power of intend. 
ing themſelves, I muſt freely confeſs, that chough in living creatures, and 
eſpecially in che bodies of the perfeRer ſorts of Animals, L do in divers 
caſes allow arguments drawn from final cauſes ; yer where, only inanimxe 
bolies are concern'd, I do not eafily ſuffer my ſelf to be. prevail'd upon by 
ſuch Arguments. Nor is there any danger, that Cold and Heat, whoſe 
cauſes are ſo radicated in Nature, ſhould be loſt out of the World, incaſe 
each parcel of matrer, that happens to be ſurrounded with bodies, wherein 
a contrary quality is predominant, were not endowed with an incomprehen- 
ſible faculty of ſelf invigoration. And Narure either does rot need the 
help of chis 1maginay power, or oftentimes has reconrſe unto it to very little 
purpoſe ; ſince we ſee, that theſe Qualities ſubſilt in the world, and yer de 
faflo the bottles of Water, Wine, and ocher Liquors, that are carried 
up and down in the Summer, are regularly warmed by the Ambient 
Air. Andin Muſcovy and other cold Northern Conntries, Men, and 0. 
ther Animils have oftentimes their Vical Heardeltcoyed by the cold that 
ſurrounds them, being thereby aftually frozen ond. And I ſomewhat 
wonder, that the followers of Ar:/totle ſhould not take notice of that fa- 
mous Experiment, which he himſelf delivers, where he teaches, that hot 
" Water will ſooner congeal than cold. For if the matter of fa& were true, It 
would ſufficiently manifett, thar the heat harboured in the water, is de- 
ftcoyed, nor invigorated by the coldneſs of the Air that ſurrounds it ; 6 
that Themiftixe mult, I fear, on this accafion, rake ſanRuary in my obſer- 
vation, and to keep Ariſtotle from deſtroying his o-vn opinion, With his on 
Experiment, had beſt ſay, as 1 do, thar it is not true. And though 1t 1s 
not to be denied, that white ſurrounded with black, or black with white, 
becomes thereby the more conſpicuous; yer 'tis ackno \ledged, that there 
is noreal increaſe, or intenhion of either quality, but only a comparative 
one in reference to our ſenſes obrain'd by this Collations, hag 
: mices 


; looſe their Globulouſneſs upon ir, though Gold be a far drier 
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 Pumice-ſtone grov tore dry than it was in the fire or earth, by being trans- 
xred into the . Air or Water, and conſequently environed with either of 


of two fluids,, which Themſtize and his Schools teach us to be. moiſt BE. 


{ements z. neither will you expe to find a piece of dim glaſs become really 
More transparent, though one ſhould ſet ir in a frame of Ebony, though 


at. wood be. ſo opacous as to be black, And whereas 'tis commonly al- 
adoed, as a proof of the poiver, Nature has given Bodies of flying their 
contraries, that drops of water falling upon a Table, will gather themfelyes 
inco liccle globes, to avoid the contrary quality in the Table, and ke 
themſelves from being ſwallowed up by the dry wood ; the. cauſe pretend 
has no intereſt in the effeR; but liccle drops of water, where the gravity is 
not great enough to ſurmount the aRion of the ambient fluid, if chey meer 
with ſmall duſt upon a Table, rhey do as they roul along gather it up, and 
their ſurfaces being covered with it, do not immediately crouch the board, 
which elſe they would ftick ro. And co ſhey you, that the Globular figure, 
which the drops of water, and other Liquors, ſometimes acquire, proceeds 
not from their flying of drineſs, burt- either from their being every way 
preſs'd, ar leaſt almoſt equally (for in ſome caſes alſo they are not exactly 


| Tound) by ſome ambient fluid, of adiſagreeing Nature, or from ſome other 


cauſe differing from that the Schools wovld g1ve, 1 ſhall deſire you to rake 
notice, that the drops of water, that \mimin Oyl, ſo as to be ſurrounded 
with ir, will likewiſe be Globular ; and yet Oyl is a true and moiſtening li- 
quor, as well as water. And the drops of Quickſilver, though upon a 
Table they are more diſpoſed, than water, to gather themſelves into a round 


| ſgure - yet that they doit not as humid Bodies, is evident, becauſe Quick- 


erbroken into drops, will have moſt of them Globular, not only in Oyl, 
butin Water. And to ſhew you, that'tis from the incongruity, it has to 


| certain bodies, that its drops will nor ſtick upon a Table, nor upon ſome o- 


ther bodies, but gather themſelves into little ſpheres, as if they deſigned 
to rouch the woodden Plain bur in a Point : To manifeſt this, I ſay, we 
need bur take notice, that though the ſame drops will retain the ſame figure 
on Stone or Iron, yer they will readily adhere ro Gold, and © 

See the Hi- 
body than Wood, which, as far as diſtillation can- manifeſt, fiory ns 
LP - . ty &R, 19. 
mult have in it a ſtore of humid parts of ſeveral kinds, (I mean 


both watery and un&uous.) Bur this may reliſh of a digreffion ; my task be- 


ingonly to examine the Axtiperifia/3s of cold and heat, concerning which I 
think I had very juſt cauſe to pronounce the vulgar conceit 'very unconſo-' 
nant to the nature of inanimate beings, For the Peripatericks talk of Cold 
and Heat ſurrounded by the oppoſire quality, as if both of them had an un- 

M m ; derfiand- 
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derſtanding, and foreſight, that in caſe ir did nor gather up its (pirits, ang 
ſourly play irs part againſt the oppoſite that difirefſes it, it muſt infallibſy 
periſh : and as if being conſcious to irs ſelf, of having a power of ſelf invigi 
ration, at the preſence of its Adverfary, it were able to. encourage it 
like the Heree in the Poet, that ſaid, Nunc animis opme eff, /Enca nue 
peftore firmo, which indeed is to transform Phyſical agents into Moral ones, 

12, Elewth, The validity of the Peripaterick ——_— drawn from 
Reaſon, conſidered abſtracedly from Experience, I thall leave Thewifti 
to diſpute out with you, at more leiſure. And ſince you well know, tha 
the only Arguments I alledge to countenance Amtperiftaſis, were buile 
upon Experience, as judging them either the beſt or che only good ones, 1 
long to hear whar you will ſay to the Examples that have been produced of 
that which you deny. | 

13. Carneades, 1 hat, Elemtherizs, which I have to anſwer to the ex. 
amples that are urged, either by the Schools, or by you in favour of Amipe- 
ſtaſis, conſiſts of two parts, For fir # I might ſhew, thar as re«ſon declares 
openly againſt the common Opinion, ſo there are Exper:ments which favour 
mine, and which may be oppoſed to-thoſe you have alledged for the contrary 
doftrine. And ſecondly, I might repreſent, that of thoſe examples, ſome 
_ are falſe, others dowbiful; and thoſe rhar are neicher of rheſe two, are in- 
ſufficrent, or capable of being otherwiſe explicated, without the help of your 
Hypotheſis. But for brevities ſake, I ſhall not manage theſe rwo replies 
apart, but mention, as occafion ſhall ſerve, the Experiments, that fayour 
my opinion, among my other anſwers, to what you have been pleaſed to 
urge onthe behalf of Arifotle. 

14. To begin then with that grand Experiment, which I remembers 
late Champion for Antiperi/taſis, makes his leading Argument to eſtabliſh 
it, and which is ſo generally urged on thar occaſion, I mean the heating of 
quick-Lime in cold water, I confeſs I cannot but admire the Lazineſy 
and Credulity of Mankind, which have ſo long, and generally acquieſc'd 
in What they might ſo eaſily have found to be falſe ; This I Gay, becauſe 1 
was poſſibly the firſt, thar has had both the curioſity and boldneſs ro examine 
ſo general and conſtant a Tradition ; yer I doubt ner, that you will ſoon be 
brought ro take ir as well as I, for as grear aspopular an error. For to J& 
you manifeſtly ſee, how little the Incaleſcence of the quick-Lime needs be 
; allowed to proceed from the coldneſs of the ambient water, if inſtead of cold 

- water, you quench it wich-hot water, the Ebullicion of the liquor, will not 
_ only be as great, as if the water were cold, bur oftentimes far greater. Asl 
have ſometimes for cuciofity removed boiling water from thefire, and when 


the liquor had left of boiling, bur was yer ſcalding hor, I putinto it a con- 
venient 
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weient quantity of quick-Lime, and after awhile, the water, which, as 


F faid, had ceas'd from boiling, began to boil afreſb, with ſo much ve- 
hemence, and fuch large and copious bubbles , thar it threatned to 
aw over the Por, of which, before the efferveſcence, a conſiderable part 
was lefe unfill'd, And this was no more than what 1 might well look 
{#1 , hor Water being much fitter than cold to pervade nimbly the bo- 
dy of the Lime, and taftily diflolve, and fer at liberty the igneous and 
ſaline parts, wherewith it abounds. And how much a greater intereſt ſalts 
tay have in ſuch incaleſcencies, chan Cold , I have alfo taken plezfure 
totry, by pouring Acid Spirits, and particularly ſpirit of Salt upan good 

ick-Lime. For by this means there would be a far greater degree of 
heat excired, than if 1 had inſtead of ſpirit of Salt uſed common water : 
And this, whether I imploy'd the ſpirit cold or hot. For in eitber caſe, 


'{ ſmall a portion as about the bigneſs of a Walnur of Lime pur into a 


final glaſs, would by the addition of a lictle ſpiric of Salt pur ro it by de- 
fees , both hiſs, and ſmoak, and boil very ſurprizingly, and notwith» 
Loki the ſmall quantity of the marter , would conceive ſo great a 
hear, that I was nor able to hold the glaſs in my hand, And to ſhew 
ſome friends, how little, heat excited in quick-Lime by cold water, pro* 
ceeds barely from the coldneſs of that liquor ; 1 cwe'd a parcel of good 
lime to be bearen ſmall, and putting one part of ir into a glaſs veſſel, I 
drench'd it plentifully with oyl of Turpentine , more than it would im- 
dibe, and rhe other portion of the Lime I Wewiſe drench'd with com- 
mon water : both theſe liquors having ſtood in the ſame room, that they 
might be reduc*d by the ſame Ambient Air, to alike degree of coldneſs, 
the event of this Trial was ( what I look'd for) that the oyl of Tur- 
pentine, notwithſianding its aQtual coldneſs, and the great ſifbrilry and 
—_—_— of parts, which it has in common with other Chymical oyls, 
eing of an incongruous Texture ſeem'd not to make any diffolucion of 


| the powdered Lime, and did nor, for ſeveral hours, that I kept it, pro- 
 Qnce, that I perceived, any ſenhible hear in che Lime. Whereas to ſhew, 
that *rwas not the fault of the Lime, that part of it, on which com- 


fion water had been poured, did afcer a little while conceive ſo Rirong a 
bear, chat ir broke a large open- mourh'd-glaſs , into whoſe botrom it was 
Put and not only grew ſo hot, that I could not endure to hold it in my 
and, bur ſenr out at the mouth of the glaſs, though rhat were conſide- 
bly diſtant from the Lime, a copious white fume, ſo hot, that 1 could 
not well ſuffer the holding of my hand over it. And to prevent a poſlt- 
ble, though invalid, objeRion, which I foreſaw might be drawn againſt 
the Experiment made with oyl of __ from the Oleaginous Na® 

m 2 ture. 
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ture of that liquor ;' 1 covered a piece of the ſame ſort of quick-Lime, 1, 
have been ſpeaking of, wich highly re&ified ſpirit of Wine :. but chough] 
left them together all night, yer 1 perceived not, that the liquor had a 
all ſlack'd the Lime, which continued in an intire lump , till upon the 
ſublticuting of common water, it did, as I remember, quickly appear tobe 
flack'd, fince ir fell aſunder into a kind of minute white powder, which 
was ( bating the colour) almoſt Iike mud, and would eabaly by alittle 
ſhaking be diſperſt, like it, through the water, | 

15. Elemtherizs. 1 ingeniouſly. confeſs to. you, Carneades,. that what you 
ſay ſurprizes me, for 1 thought ir ſuperfluous to try my ſelf, ſo acknows- 
ledged an Experiment,:- being not able to imagine, rhat ſo many learned 
men for ſo many Ages, ſhovid fo unanimouſly and confidently deliver a 
marter of faQ, of which, if ic were not true, the falſity. could be ſo eafis 
ly diſcovered, ; 

16, Carneades, For my part, Elentheriw, 1 confeſs F am. wont to doube 
of what they teach, that ſeldom or never doubt.. And I hope you will for- 
vive me, if having found an aſſertion ſo general and uncontroul'd of a fal. 
lity ſoeaſy to be diſprov'd, 1 be inclinable to. ſuſpe&_the Truth of their 
other inferior Traditions about eAntiperiFfFaſis ; and of theſe I will mentis 
on the rwo chiefeſt I have met with among the moderns ( for being cons 
triv'd Experiments, I'preſume you will eaſily believe they came not from 
eAriſtotle, nor the Ancienter Schoolmen that commented upon Him. ) 

17. The kt of theſe is the freezing a Pot to a Joynt=ſtool, by a mix* 
ture of Snow and Salt, by the fires fide : in which caſe 'ris pretended, 
chat the fire does ſo intend the cold, as to. enable ir to congeal the water, 
that Ragnated upon the ſurface of the tool, berwixt that and the botrom 
of the Pot, But how litcle need there is of eAxtperiFafis in this Expe- 
riment, you may gueſs by this, that I have purpoſely made it With good 
ſucceſs, in a place in_which there neither was, nor ever probably had ba 
a fire, the Room being deſtitute of a Chimney. And. this Trial of mine 
I could confirm by divers other Experiments of the like nature, bur that 
this.one 1s ſufficient, 

18, I proceed therefore to the other Experiment, which is delivered by, 
very learned men, and for whom 1 have a great reſpe&t: according to 
theſe, if you take a ſomewhat large Pot, and having fill'd it almoſt with. 
ſnow, place inthe middle of the ſnow a Vial full. of water ; this Pot be- 
ing put over the fire, the coldneſs of che ſnow will be ſo intended by the 
hear, from which it flies into the water, thar it will turn that liquor ins 
to ice, Bur though 1 ſeveral times tri'd this Experiment, yer neither in 
exthen , nor in filver veſſels, could I ever produce. the promiſed is 
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'And1 remember, that an eminently learned ran, that wondered to find 

' me ſo-diffident of whar he ſaid, he knew ro be true, readily undertook to 
convince me. by an Ocular proof, bur with no bercer ſucceſs than 1 had 
| hadbefore. So that the Argument may be plauſibly enough rerorted upon 


them thar urge ir, | | 
19. And in caſe the Trial ſhould ſucceed ſomerime or other ( for that 


it doth nor ordinarily, 1 have ſhewn already ) yer will there beno neceſſt- 


ty of deriving the effe&s from Antiperiſiaſis, For though in ſuch caſes the 


fire would contribute to the production of the effe&, by haſtening the dif- 
ſolution of the Snow, yer the hear of the fire does bur remotely, and by 
accident cauſe the produ&ion of Ice, fince other Agents will do the ſame 
thing, that arequalified ro make a quick diffolution of the Snow, whe- 
ther they be hot or no; as I have try'd that ſpirit and crude alt of Nirre, 
mill either of chem by a due application, bring Snow, by diſſolving it, to 
congeal water, though the Spirit and the Nitre be generally agreed upon 
6 - atually cold, and one, if not both of them, to be potentially cold 


.-:20, Having thus diſpatch'd the Experiments pretended toevince an An* 


tperiFFaſis, 1 muſt now examine the Obſervations, that are alledg'd to that 


. purpoſe, of which-rhe principal,vif not the only, are theſe. The coldneſs of 


the middle Region of the Air. The increaſe of mens ſtomacks in Winter, 
The generation of Hail ; and the hear and cold in Cellars, and other Sub- 
terraneal places, when the contrary Quality reigns in the Air. 

- 21, To begin with the firſt of theſe : I will not now diſpute; whether 
the ſecond Region of the Air, have really rhat coldneſs rhat is wont to 
be aſcrib*d to it: Though our Friend Mr, Boyle ſeems to doubr, whether that 


Regions being alwaies, and every where cold, have been as ſtrongly proved, 


3s aſſerted, Bur paſſing over chat Queſtion, I ſee no need of imploring 
the help of Antzperi/taſis, ro keep the ſecond Region of «the Air for the 


moſt part cool, For without at all raking in the cauſe imagin'd by the- 
Schools, an obvious and ſufficient one may be eafily aſſign'd, For the Air, 


being, as to ſenſe, cold of irs own nature, ſo that when we feel it-hot, it 
is made ſo: by ſome adventitious Agent, and that Agent being for the 


| moſt part: the Sun, who heats the Air chiefly, chough not only, by its re. 
fbdted 7 


beams ; their heat is ſo languid, by chat time they arrive,' diſpers'd, 


at the ſecond Region of the Air, that they are not able to overpower its Na- 


tural coldneſs, increaſed perchance by ſome frigorifick Spirits , that may 


find amore commodious harbour there, than: in other parts of che Armo- 


ſphere. And whatever be the true cauſe of the coldneſs in the niiddle Ren 


gion of the Air, I cannot but admire to find, thas- Coldneſs fo —_— 
; | alcrl 
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alcrib'd to Antiperiſtaſis, by Themiftive and his Friends the AriBoteliuuns Ml i 
For according © ans "tis. the Nature -of the Element of Air _ 
well hot as Moiſt, and according to the ſame Peripatetichs, both the up- 
per Region of the Air alwaies, and the. lower in Summer is hor, che fat- 
mer by the neighbourhood of the imaginary Element of fire, and che lys- 
rer by the refle&ion of the Sun-beams from che Earth : which rvo Poſs 
tions being laid together, I would fain learn ofany 4r:/otelian, how Ay. 
riperiſtaſis comes to take place here ? For, according to them, thoſe Bodies 
have their cold and heart increas'd by hawk, that are on both hands 
afſail'd by Bodies of a- contrary Quality, to that which is narural to the 
ſurrounded Body , whereas the whole Element of Air , and conſequently 
the middle kegion, being, as they would perſwade us, for, of irs own Ne 
ture ; what ſhadow of probability is there, chat the higheſt and loweſt Re» 
gions, by beipg hot, ſhould make the middle Region, which is alſo naw 
rally hot, intenſly and durably cold. Bur rhough the objeRion is ſo clex, 
that it needs not to be infifted on; yer becauſe 'ris but an Argument «d 
hominem, JT ſhall add this for their ſakes, rhat are not in this point Per 
patericks, Thar it does not appear to me, thar if the Air be naturally ra 
ther cold, than hor, the ſecond Region muſt owe the /wenſneſs of that 
| Quality to an eAntiperifa/is, For the ground of the opinion, I oppoſe, 
being this, thar both the firſt and the third Regions are conſiderably hot, 
I would gladly find ir prov'd as to the upper Region, I confeſs I have not 
found rhe aſſertion contradied, but thar, as lictle convinces me, 2s the 
uncontrouledneſs of the Tradition about quick-Lime, thar 1 lately con- 
fured. *Tis true, there are two reaſons alledged, ro evince the heat 6f 
the ſupreme Region of the Air, but neither of chem to me ſeems cogent, 
For the firſt is, that the Vicinity of this Region to rhe Element of fie 
make it partake a high degree of Heat, Bur if we conſider the diflance 
of that Element, which they place contiguous ro the Orb of the Moon, 
and how little nearer to it the concave part of the upper Region is, than 
the Convex of the middle, we may eafily conceive, that in two diſtan- 
ces, that are both of them ſoxwmenſe, fo ſvall a diſparity cannot be much 
( ifar all) more canſiderable, than the greater nearneſs of one fide of 2 
ſheer of paper held ar three yards diftance from an ordinary fire, in com- 
pariſon of the diſtance of the other fide of the ſame paper ; or than the 
diſtances of a imall Warr, and of che neighbouring parts of the face, when 
a man comes Within two or three yards of the fire. Bur 'tis not worth while 
to proſecute this Conſideration , becauſe the Argument againſt which "ts 
alledg'd, is built upon the groundleſs ſuppoſition of the Elemenr of fire, 
a figmenc which aany of chemſclves do daily grow aſham'd of, as indeed 
| its 


OI: <& 
" os , AY 
4x: 
7 ; v7 


| |  ( 279) 3 
ig exiſtence is 8s lictle to be diſcovered by. reaſon, as perceiv'd by 


 ,33. The other Argument for the heat of the third Region of the Air, | | 
is, that fiery Meteors are kindled by ir, But not now to queſtion, whether | 
il} Mereors that ſhine, and therefore paſs for fiery, are really kind/ed 
abalations ; we ſee, that in the lower Region of the Air, and in Win- 
er, thoſe fires that are called either Helexs, or Caſtor and Pollnx, are 
generated in great arms, and hang abour the ſails and ſhrouds of Ships. 
, do nor we much more frequently ſee, that Lightning is produced 
x all ſeaſons of the year ; for in warmer Countries thouſands have ob- 
krved it to tbunder ( and ſo have I in Winter) in the middle Region 
of the Air. And fince "cis not the bear of the inferior part of the Air, that 
kindles choſe Exhalations ; and zf norwithſtanding the Coldneſs of the ſe- 
and Region, fiery Meteors may be frequencly generated theye ; 1 ſee no 
rilon why the ProduAion of ſuch Mereqrs ſhould argue the heat of the 
thizd Region of the Air. And if that Region be nor hor, then ic will, I 
nelure, be eafily granted, char the coldnefs of the ſecond muſt very im- 
Poperty be attributed tro ſuch an Amrperiſtaſis, as it is generally aſcrib= 
£0, 
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23. I come next to conſider that Aphoriſtical ſaying of Hipporrates , 
Penres hyeme ofſe Galidiores, together with the Obſervation whereon ic ſeems 
t9 have been grounded, I will not now examine, whether any arguments: 
the I for the contrary may. be drawn from the heat and thirſt men feel 1n Sum- 
2. I ner, and the refreſhmene they then find by Drinks and Fruits, and o+= 
of I ther Aliments that are aRually cold, For that which I principally intend= 
nc, I & coſsy, ischis, That 1 much more doubt the marcer of fa& delivered in- 
ire the Aphoriſm, rhan that, 1n caſe ir be true, it may be made out without 
ice 8 ihe help of Anriperiffaſis in the vulgar and Scholaſtick notion of that Term, 
” 24. I conlider then firſt, that the proof, that is wont. to be brought of 
in Bf te greater heart of mens omaks in W inrer, is, that men are wont to bave 
in» | # a greater appetire 'totheir meat, Bur though I pay ſo much reſpeR 
ih © tothe great Heppocrares, as to allow the Aphoriſm in a ſenſe; yer admit 
fa Þ it to be true bur upon an Hyporhe/r, that 1 do not admit to be ſo. For 
m- |} tbe Aphoriſm ſuppoſes, rhar the digeſtion of meat in the ftomack is made 
the I by hear, and conſequently, that the Rronger digeſtion , that is wont to 
co f temade in Winter, is an argument of the Romacks being hex horrer, 
ile I than ar other ſeaſons of the year. Bur the Erroniouſneſs of this ſuppoſi- 
cis I von, Ichink, 1 need not ſolemnly prove to Elentherivs, who 1 doubs not 
re, | ks taken notice of ſeveral things in Nature, that agree not with ir, and 
particularly of che rang concoRtion, that is made in the Romacks of divers 
ravenous: 
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ravenous Fiſhes, whoſe fiomacks and blood are yer, as I have purpoſely 
obſerved, ſenibly cold : bur if it ſhould in ſome caſes prove true, that 
there is really. in mens bodies a tar greater heat in Winter than in Sim. 
mer ; yet this would nor infer an Antiperiſtaſis in the ſenſe, wherein I 
oppoſe ir, For the viral heat lodg'd in che heart, alwaies generating our 
of the blood and juices, that continually circulate threugh that part, grex 
ſtore of ſpicits and warm exhalations, which are wont to tranſpire through 
the pores of the skin in much greater quantities , than , nofwithſiangi 
the afficmations of Sanftorizs , any thing bur my own Trials could have 
perſvaded me, rheſe warm teams finding the pores of the skin frar- 
ned and ſhut up, grow more and more copious inthe body, and there. 
by hear the ſtomack, as well as the other internal parts of it: And yer. 
haps alſo the ſame frigorifick Corpuſcles or Temperature of the Air, that 
produce cold in Winter , may by ſhutting in certain kinds of Effluyi 
or perhaps altering the motion or Texture of the blood, reduce ir to ſuch 
a diſpoſition, as that the Appetite ſhall be increas'd, as well as the conco. 
ion in the Romack promoted by the Sromachical menſtruum , or Fer- 
' ment, which either is newly generated in Winter, or more copiouſly ſup. 
plied ( by the circulating of the blood to the Stomack ) in that ſeaſon 
than in others. And to ſhew, that a good Appetite may be procur'd by 
Agents endow'd with very diftin& and contrary - Qualities : do not we 
ſee, that ſpicy Sauces, Wine and Vinegar do all of them, in moſt men, 
begert an Appetite , though the two former be confeſſedly hor, and the 
latter cold, And ſo Wormwood, and juice of Lemmons have both of 
them frequently reliv'd dull and weak Romacks, though the one be con- 
feſſedly a hot Simple, and the other a cold. And in ſome caſes, either 
the frigorifick Corpuſcles themſelves, and perhaps ſome other unknown to 
us, that they may bring along with them, may ſo ſollicite the Romack, 
as to breed an eager appetite, not preciſely by their being cold or hot, 
bur by their peculiar nature; as we have inſtances of ſome, rhar in theſe 
parts by walking on the Snow, procure to themſelves a Bulrmmns., And the 
learned Fromundaus relating, how he himſelf by walking long on the Snow, 
was ſurpriz'd with ſuch a Buauia, takes notice, thae rhe chief cauſe of the 
fainting was in the Romack : And that he found by his own experience, 
thar that part was diſcompos'd , convell'd, and provok'd to catt. To 
which he adds, ( what makes much for my preſent purpoſe ) that he now 
thinks the chief cauſe of the Bul;min to confiſt in certain lteams , that 
do peculiarly affe& the ftomack, which they gnaw and diſtend. And juſ 
before he obſerves, that ſtraining to ferch deep coughs is a preſent reme- 
dy in this ditemper , by diſcharging the Romack and Lungs of = 

on 
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ſnowy ſpirits, Which were either attraQeed in reſpiration , or had ſome other 
#2y infinuated themſelves in thoſe parts : So rhar beſides the cold ab- 
fraedly confider'd, the ſlomack may be peculiarly affe&ed by other, either 
arributes or cohcomitants, of the frigorifick Corpuſcles, thar grow pow- 
eful in froſty weather ; with which it well agrees, that divers have been 
dſerved to be ſubje& ro Bulimias's in theſe parts of the world , though in 
quir warmer Climates ſuch men endure nothing near ſo great a cold, nor 
ire ſo much inconvenienced by ir, as multitudes of others , that in Nova 
Zembla , and other gelid Regions never complair'd of having contraged 
even in the midſt of Winter, any ſuch diſeaſe. 
25. Another argument that 1s ſpecious enough , urg'd in favour of A#- 
tperiſtaſis, is borrowed from the produRion of Hail, which is preſum'd to 
degenerated in Summer only, not in Winter, and, according to Ar:ſotle 
the Schools, 1s made in the loweſt Region of the Air, _by the cold of 
the falling drops of rain ſo highly intended by the warmth ir meets with in 
the Air near the Earth, as to congeal the water wherein *cis harbour'd. 
But though T freely confeſs to you, that I think the generarion of Hail dif. 
ficulr enough to be ſolidly explicated ; yer I ſcruple not to reje& the 
receiv'd doatrine abour it, for ſeveral reaſons, of which I will now name 
four, 
- 26, For in the firſt place, *cis not univerſally true, as is ſuppos'd, and 
the AriFFotel:an doArine requires, that Hail falls nor but.in Summer , or 


very hot weather, For 1 have my ſelf obſerv'd ic within this ewelve 


month , to Hail art the latter: end of November, and that, when ſome fro- 
iy dayes have preceded , and when the coldne(s of the weather was com- 
plain'd of, Nay, the longeſt ſhower of Hail, thar either 1, or ſome others 
remember our ſelves to have ever known ,- I obſerv'd to fall about a week 
before the end of January, on a nichr preceded by a very froſty day, which 
ir ſelf was preceded by a ſharp fir of froſty weather, And here I mult 
not prerermit this circumſtance, that when the tedious ſhower was 0- 
yer, there came to the houſe, where I then was, a mud, that 1s ſer- 
vant to one of my Domeſticks, and related to her Maſter , and others, 
how ſhe was for a good while miſled out of the bearen way , where the 
form found her by an gms fatuns, which ſhe followed , till by its paſ. 
fing'over a place, Where the found an unpaſ{ible hedge, it both {hew'd her, 
that ſhe was our of her way, and thit it was no candle, thongh ſhe had 
{o confidently thought it one , that ſhe call'* our to the party, ſhe pre- 
ſum'd /it to be carried by. 1 will leave Them ſtizs to unriddle, hov rhe 
NoQurnal Air could kindle a fery tereor by irs coldneſs, ani at the 
ſame time congeal the falling drops of water into ice by ics warinih , and 

N n (hall 
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ſhall only add, thar 1 doubt not bur other obſervations of rhe like kind haye 
been often made , though perhaps ſeldom recorded. For within the coms 
paſs of a very few weeks of the fiorm , ſome ſervants of mine affirm'd theme 
ſelves to have obſerved it to Hail rio or three times beſides that already 
mention'd. £3 

27, Next, if Ariſtotle have rightly aſſign'd the cauſe of Hail , 'tis ſome- 
what range it ſhould not Fall far more frequently in Summer, and eſpecially- 
in hot Climates, than it dozs , conſidering how often in all probability the 
drops of rain fall cold out of the ſecond Region into the warm Air of the 
firſt, And more ſtrange it is , Thateven in thoſe parrs of c/Egypt , where 
it rains frequently enough and plentifully (for ſo Proſper eA !prnus , that 
lived long there, aſſures us ir does) though not about Grand Cairo, ye 
about eAlexardria and Pelufum, it ſhould never Hail no more than 
Snow , as the ſame learned Phyfician (a witneſs above exception) af. 
firms, Beſides, whereas it is pretended , that Snow is generated in the 
upper Region of the Air, and Hail alwayes in the lower , my own ob. 
ſervation has afforded me many inſtances , that ſeem to contraciAthe Tre 
dition, For I have obſerved in I know not hov many great grains of 
Hail, that beſides a hard tranſparent icy ſhell , there was as 'rvere a ſnowy 
Pith of a ſoft and whice ſubltance, and this ſnowy part was moſt commuonlyin 
\ the middle of the icy , which made me call it Pith , but ſomerimes other- 
wiſe, And lalily, whereas the favourers of Antiperiſiaſis would have the 
Drops of rain in their deſcent , to be congeal'd apart in the ambient Air; 
not to urge, tow little the Irregular and Angular figures we often meet 
with in Hail does countenance this doArine ; Hail often falls in grains, 
coo great by odds to be fir to comply-with eAriſftotles conceir. For notto 
mention the grains of Hail I have obſerved my ſelf to be of a bigneſs unſuit- 
able to this opinion, divers learned eye-witnefſes have inform'd me of 
rheir having obſerved much greater than thoſe I have done : and patticular- 
ly an eminent Vi»t#oſo of unqueſtionable credir, affirm'd both to me and to 
an ſſembly of YV:rtno/7, that he had ſome years ago at Lyons in France ob- 
ſerv'd a ſhower of Hail , many of whoſe grains were as big as ordinary 
- Tennis- Balls, and v hich 6id the Windows and Tiles a miſchief anſver- 
able ro that unuſual bulk. And Bartholinus affirms, that he himſelf ob- 
ſerv'd, in another ſhower of Hail, erains of a more unwonted (ze; a 
ringl2 grain weighing no leſs than a:v hole pound. But though this it ſelf 
is little in compariſon of what 1 remember I have ſomewhere met with 
In learned Authors, yet it may abundantly ſuffice to diſprove the vulgar 
conceir abour the generation of Hail, till we meet in theſe Countries with 
ſhowers of rain, whoſe fingle drops preve to be of ſuch a bignels ; _ 
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[preſume thoſe that aſcribe Hail to Antiperiſtaſis will not eaſily ſherv us, 

28, I come now co conſider the laſt and indeed the chiefelt example, char 
is given of Amteperiftaſis, namely the coldneſs of Cellars, and oher ſubrer- 
rneal Vaulcs in Summer, and their heat in Winter, And as the Argumenr, 
wont tO be drawn from hence, conſiſts of two parts, I will examine each of 
them by its ſelf. | | 

29. And firſt, as to the refreſhing coldneſs, that ſubrerraneal places are 
Font to afford us in Summer, I both deny , that they are then colder than in 
Winter ; and 1 ſay, that though they were, that coldneſs would not neceſ- 
frily infer an Antiperiflaſis, | 

30. We mult conſider then, that in Surnmer our Bodies having for many 


days, if not ſome weeks , 'or perhaps months, been conltantly environ'd 


with an Air, which, at that ſeaſon of the year, 1s much hotter, chin 'cis 
wone to be in Winter, or inother ſeaſons, our ſenſes may ealily impoſe up- 
onus, and we may be much miſtaken, by concluding upon their Tetitmony, 
that the ſubterraneal Air we then find (o cool, 1s really colder; than ic 
was in Winter , orat the Spring ; as they thart come our of hor Bachs think 
the Air of the adjoyning rooms very freſh and cool , which they found to be 
ery. Warm, when coming out of the open Air, they went through thoſe 
warm rooms to the Bath, and the deepneſs and retiredneſs of theſe ſubter- 
raneal Caves keep rhe Air, they harbour'd, from being any thing near 
{much affeRed with the changes of the ſeaſon, as the outward Air that 
freely expos'd to the Suns warming ' beams , which pierces with any ſen- 


fible force ſo little away into the ground , that Diggers are not wont to 


obſerve the Earth to be dried and diſcolour'd by them beyond the depth 
of avery few Feer, And 1 have found, that in very ſhallow Mines not 
exceeding ſix or ſeven yards in depth, though the mouth were wide, and 
the deſcent perpendicular enough, the Air was cool in the hear of 
Surnmer ; ſo that the free Air and our Bodies that are always immers'd in 
it, being much warmer in Summer than at other times, and the ſubter- 
raneal Air by reaſon of its remoreneſs from thoſe cauſes of alteration , 
continuing fill the ſame , or bur very little chang'd, 1t's no won- 
der, there ſhould appear a difference as to ſenſe, when our bodies paſs from 
one of tham to another. 

31. And ſuppoſing, but not yielding, that the Air of Cellars and 
Vaults were really colder in Summer than in Winter, that is, were diſco- 
vered to have a greater coldneſs, not only as toour ſenſe of feeling, but as 


to Weather-glaſſes; yet why ſhould we for all that have recourſe for the | 


ſolution of the difficulty to an eAntiperitaſis, which 'tis much harder to un- 
derftand, © than to find out the _ of the Phenomenon , whica _ in 
n2 10IT 
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ſhorr to be this, That whereas(which 1 ſhall ſoon have occaſion to manifeR) 
there are warm Exhalations , that in all ſeaſons are plentifully ſent yp 
by che ſubterraneal hear, from the lower-to the ſuperficial parrs of the Earth; 
theſe teams, that in Winter are in great patt repreſſed, or checked in their 
aſcent, by the Cold froſt or ſnow, that conſtipates the ſurface of rhe. Earth, 
and choaks up irs pores, theſe Ex halations, I ſay, that being detained inthe 
ground would remper che native Coldneſs of the Earth and Water, and 
conſequently that of Springs, and of the ſubrerraneal Air , are by the 
heat thac reigns in the outward. Air,. called out at the many pores 
and chincks, which tht heat opens on rhe ſurface of. the. ground , by 
which means the water of deep-ſprings and Wells , and che ſubterraneil 
Air , being deprived of that which is wont to allay their Native or wons 
red colaneſs, are left to diſcloſe a higher degree of it , and ſeem to have 
that quality increaſed when indeed it is bur freed from the mixture of its 
contrary that weakned it, | | '- 

32, As forthe hear, we find in Cellars and Vaults in. Winter , the. 
ſolutions already given will be applicable to that Phenomenon alſo , which 
by this way is yet more eafie tobe accounted for than the other. For hx 
ving firſt queſtioned the matrer of fa& , *rwill not be difficult ro ſhew, that, 
rhough it were true, it need not be aſcribed to Antiperiſtafis, 

33. Ichink then, thar ic may be juſtly queſtioned , whether Cellars in 
oeneral are hotter in Winter than they are in Summer. For as for the 
Teftimony of our ſenſes, upon which alone men are wont to conclude the 
aſhcmative , ic may in this caſe eafily and much delude us. For thoſe ple 
ces being ſheltred from the winds, and kept from a free communication 
with the ourivard Air, are much leſs expoſed than others to the ation of 
thoſe agents , whatever they be, that produce cold in the Air, So--that 
our bodies being conſtantly immers'd in the Air refrigerated by the Win« 
ter, and conſequently brought nearer to the remper of.that Air, when we 
bring thoſe boJies into Cellars the ſubterraneal air mult ſeem warm to us, 
though in it ſelfit were unvaried as to its temper. 

34..Nov that many Cellars are indeed colder in. the midſt of Winter, 
thin in the heat. of Summer, though not in reſpe& of our ſenſes, yet in r& 
ſpe& of other bodies thu have not the ſame prediſpeſitions, I am igduc'dto 

zlieve by ſome Experiments of mine own, purpoſely made, And firſtina 
frolly evening having hung our in a Garden tivo ſeal'd Weather-glaſſes, that 
they might be.reduced as near as could be to the temper of che ambient Ar, 
I brought one of th2m into a Cellar, and it ſoon began manifeſtly. to riſe, 
and in tio or three-hours aſcended five or fix diviſions whilſt the watet 
in another ſealed Weather-glaſs, . that continued ſuſpended lo 1 
| | ame 


( 285 ) 
ame-part of the Garden, did rather a little ſubfide, than at al riſe, whichis 

reeable to the firſt part of v hat I was ſaying ; namely, that the Air, har- 
bour'd in Cellars, is nor ſo powerfully affeRea by the ordinary efhcients of 
cold, as rhe: free and external air. -- And nov as tothe ſecond 'part.of what 
] was ſaying, that the ſubrerraneal Air , though ig; be leſs-affected by che 
ourward cold,. may be ſomewhat afteged by ir, inſtead of gro-ving hotter 
by Amtiperiſtaſis  T ſhall add, that early in the morning in frofly Weather 
the liquor in the ſame Weather-glaſs appeared more ſubſided, - than over 
fight, which ſhews that the external air did lefſen,,, nqt increaſe the 
warmch of the air in the Cellar, And having there placed a wide mouth'd 
laſt of oyl, which. in thawing weather remained all night fluid as before; 

{fame liquor, the very next night, Which was a bitcer froſt, was ſo far 
frozen and convealed, as ro fink in other oyl, and keep irs ſurface exaQly, 
though the glaſs were inclined and turned upfide down. And proſecuting 
my:-Trial, 1 found, that in a ſharp froſt, and great ſnow, the liquor, that on 
the Thurſday night was beneath the fourth knub or mark of divifon,a ſuddain 
thaw- coming With a. South. wind, the next morning in the ſ:me Cellar the 
liquor was aſcended to the eighth mark. And continuing the Weather-glaſs 
inthe ſame Cellar for a good while, to watch its alterations every night and 
morning, I remember I met with, and regiſtred more obſervations, that con- 
firmed me in my opinion, though 'ris ſo long ago, that I have forgor the par- 
ticular circumſtances. And after theſe Trials meetipg with a learned Po- 
laxder, I did without declaring my opinion, inquire of him whether in his 
Country he had ar any time obſerved Bzer to freez in Cellars in froſty 
meather , roWhich he anſwered, that inthe coldeſt Winters if the Beer were 
ſmall, the Barrels would oftentimes be frozen, but not if it were ſirong. Bur 
Eneed not have recourſe to forraign Teſtimony, having wy ſelf obſerved here 
nErgland, more than one Barrel of Beer to be frozen in the Cellar in ex- 
ding cold. weather. Infomuch that one of rhe Barrels being full , and 
the liquor expanded by freezing , Was forced out at certain chinks , 
which ſeem to have been made by that expanſive force, and the li 
quor ſo ejefted , adhered in a conſiderable lump ro the outfide of the 
reſſel ; and yer this'Cellar | had irs Windows carefully ſhut, and not 
only was. near a Kirchin, where fire was confiantly - kept, but, 
wach was more confiderable, it had this principal mark of being a 
200] Cellar, that inthe hear of Summer iruſed to zfford me drink 
hfficiently cool. And now to requite E lextherivs with the Teftimony 
of that, very Perſon, Phyſician to the K«fſiar Emperor , whoſe authority he 
ltely. alledged againſt me, 1 ſhatl confeſs, that as he ſuſpeRts 1 had 


Onference with this DoQor , and when I diligently enquired of him 
| | whether 
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whether their Cellars at Cuſco were really very cold in Summer , he a- 
ſvered me, thar' they were not, and that they had diſtin& Cellars for 
Summer and for Winter , that their ſmall Beer would quickly grow” fon: 
in their Cellars in Summer , if their veſſels wete not kept in Snow , . that 
therefore their way Was to make at the bottom of their Summer Cellars 
| (to which belong'd a Well to'receiye the water dropping from the melted 
Snow a deep layer of Snov , on which they afterwards caſt a conyes 
nient quantity of water, thar che whole maſs might be turned into 4 
kind of ice, In this Snow they keep their Casks, making ſometimes 1 
layer of Snow , andalayer of Cask, and digging out their veſſels , as they 
had occafion to uſe them, ] By all which it may appear how groundleſly 
it's #niverſally affirmed of Cellars, that as they ſeem to the ſenſe, ſo they re- 
ally are hotter in Winter than in Summer, - 

35- Bur if it ſhould happen, (as in ſome places 'cis.not impoſſible, bur that ir 
may) that ſome Vaults and Cellars are really warmer in Summer than in 
Winter ; yet I ſee not why this ſhould reduce 'us co the acknowkde. 
ment ofan Aztiperiſtaſis ; for neither'could the effet be made our by tha, 
nor would there be any necefity to have recourſe to ir. 

36, And firſt I might content my ſelf to repeat , what I have formerly 
ſaid, to ſhew the incongruity of Aztiperiſtaſir- in general to Natures ways 
of ating. And Imight add, that to imagine wich ſome late 'Peripatencks, 
(whom all their reverence to Arfotle has not ſo far blinded , as not to let 
them ſee the unreaſonableneſs of his conceit) that in Winter the warmth 
of the ambient air retreats into Cellars and Vauſrs to ſhun its contriy, 
is*o make meer accidents , or at belt inanimate agents , a&"with Knows 
ledg and defign, Bur 1 will rather repreſent , that, though Antiperiſaj 
were intelligible, it were improper to alledge it in our caſe, For to It 
vigorate the warmth of che aic by the Cold, the air muſt according to them 
be environed with other cold bodies, and the heat muſt retire itſelf as fat 
as ir can from them. And accordingly *cis obſerved , that in Winter the 
deepeſt Cellars are warmeſt ; but in the caſe before us the ſubterranell 
air, thongh above , it havethe cold that reigns in Winter 5 yet beneath, 
the ſubterraneal hear makes the Earth very warm.' This I fhall not wor- 
der, if you look upon, as new and Paradoxical- - And therefore I ſhall 
apply my felf ro the proof of ir, and to convince you , I ſhall not imple) 
the oblervations of Chymitts and Mineraliſts, for fear you ſhould ſuſpeR 
them of ignorance or deſign, bur 1 will uſe only the authority of a leatn- 
ed Phyfician, who | chink .vas alſo aprofeſſor of Mathemaricks, who 1n 
but ro miny points is a tour Peripatetick , and who ahove all this profeſſes 


himſelf to bs an eye-witneſs: of what he relates. This Author _ 
ornis 
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forms us , that. about the year 1615, he had a curioſity to viſit the Mines 
of Hazgary ; and particularly ro go down into the deep Golden Mine at 
Crewnitz., and that after he had deſcended fourſcore.or a hundred-fathom, 
(found irexceſſively hot, though he had '-but. a flight linnen garment 
, and chough he be a maintainer of Antper:taſzs 1, yer he afficms: that 
not only the Overſeer and workmen of that Mine , bur alſo. thoſe of di- 
vers' other Mines unanimouſly afſured him, That chat lover Region of 
the Earth was all - the year long very hor, and as well in Winter as he 
foun] it in Sammer ; fa that it ſeems in Winter the hear of the ſubterrane- 
4 parts leſs remore from the ſuperficies , cannot be intended by rhe cold- 
neſs of the more internal parts of the Exrth , thoſe parts being, themſelyes 
not always cold , but always hot, | | 


37. Elentherima, But you may , Car* 
dds, remember, that this very Author -— Cepimus inhanc fodinam per gra* 


FP . dus valde ftriftos profunde admodum de= 
xlls you, that he found the ſupreme re frendere, fer recketem cere? PLOT 


 gi0h of the Earth, as he calls it , which 1s *, am, quam ſolis weſtibus Metallicis oper= 


that next the air, exceedingly cold, both ;,;,ulro ſrigidiorem ſenfs, &c. p.m. 139% 
$he went down into the Mine and as he 
ame up again, and that he aſcribes that coldneſs to Autiperiſtaſis, 

38. Carneades, Right, bur you may | : 
remember too, that he relates, that_. I: quam deſcendi menſe 7ulio, quo 
mas in Tu!y, and in very hot weather, anni tempeſtas vigebat calidiſſima, ficciſſie 
that he went don into'the Mine, and 44% p Me 139» 
that to avoid fouling his clothes, he 
pit them off, and exchanged them for a light looſe Linnen garment, ſuch as 
the Diggers wore, and this himſelf mentions , as that which much in. 
ceaſed the coldneſs he felt : Sornar if beſides this, we conſider, that he 
deſcended into a cooler place , with a body already affe&ted with the great 
heat which he elſewhere takes notice, that that ſeaſon had given the out= 
mrdair,and perhaps much heared by riding or walking tothe Mine, we ſhall 
we Wonder, that he found the change very ſenſible as he went down ; and 
Ne ſhall leſs wonder , that he found the upper Region of the Earth ; as he 
allsit, more cold when he came up again : ſince beſides the toil of going 
and fro, and aſcending through narrow , low , and difficult paſlages , 
he came out of aplice exceſſively hor , inſomuch that he tells us , thar the 

erſeer of the Mine would not go back with him rhe ſame way he came, 
but rook a far ſhorter , though ir were a more dangerous way, cauſing him- 
ſelf to be drawn up in a perpendicular Grove , and rendring this reaſon, 
that *rwas very unhzalthy, when one comes out of a place where the 
Diggers 
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Diggers work naked , and where one is even melting into ſweat , to make 
any long Ray in the ſuperior Region of the Earth. So that belides tha 
, this Aurhor, altho he maintains Antiperiſtaſis, yet he allows this upper 
Region to'be hot in Winter, as well as cold in Summer, and conſequently 
that it witirer ic has not a cold region bene:th , as well as above ir, which 
is enough to vindicate the thing for which | firſt alledged his Teſtimony : Be. 
fides this I ſay, to me, who; though Iwillingly thank him for his Narrative, 
am much more ſway*d by what he relates, than by what he thinks ; the 
matter of fa& ſeems very. favourable tomy opinion ; for you ſee, that [can 
juſtly refet the- cold he felr near the ſurface of the Eatth, to the deception 
of his ſenſe, but the hear he felt within the bowels of the Earth cannot be 
referred to the ſame cauſe, fince he tells us, thar at the top of that great and 
perpendicular Grove ,by which the Mine-maſter was drawn up , there aſcen, 
ded a plentifull ſmoak , that was, even abovethe mouth of it, felr aRually 
thor ; and beſides his own confeſſion, that th2 deep parts of che Mine, were 
more than ſeemingly hot; I can dravy further proofs from theſe two circum. 
ances, that I have elſe-where mer with in his Narrative : The one, thaton 
the ſurface of the Earth , ic. was than exceſſively hot ; another that the 
| 7 on. ' ſmoak, which , notwithſtanding 
Exhalatio aere levior per ipſum puteum aſcendi3 this heat appeared hot, had inits 
magno impetu, in ejus ſummitate adhuc ſenſibi® aſcerg Oaſleld through four or five 


liter calida ipſa eſtate, cet ſupreman terrere- | | : 
| ages tunc frigidifunam permeat. Pag, 128. hundred foot -of a cold region of 


ce alſo pize 125. 
ry ſuppoſed, to have been much in- 


frigidated, To theſe relations of the learned forms , 1 will add, tha 


the Archbiſhop of #pſal affirms, that in the year 1528, being in Polaw, 


he' went to vitit thoſe deep mountains ( as he terms chem ) whence they 
| : dig ſolid ſalt, and having deſeen- 


the Earth, whereby it may well be | 


I1 Polovia vero montes  profundiſfumi ſalls ſunt, 
preſertim in Vieliſca : & Boch1ia ub; videndi 
cauſa trarſcenſis ſcalis, wv:idiin profundioribus 
lactis labaratores nusdos ob calore n, feireis inf u= 
mentis eruere opuertiſſimum -Theſaurum falis , 


ded fifty Ladders, found in the 
deeper places, thar the Workmen 
were naked, becauſe of the heat, 
ſo char ſuppoſing #he rime of the 


veluti Aurum & 4-gentum ex Mineris inexbauſ*® year not to be conſiderable inthis 
645. Olaus Mag. lib. 13. p. 382- caſe, it ſeems by this relation, 
that, provided a man deſcends low enough -into the bowels of the Earth, be 
will find ic veryhor, even in places that want thoſe Merals,or Marchahtes,t 
other like Mineral ſubftances,by the ation of ſaline liquors, or exhalarions, 
upon Which, you, Eleutherius,have, remember, ſometimes ſuſpeRed, that tie 
hear obſerved in Mines may be produced. 0 ; 

39» I have hicherto ſhown, that the heir of Cellars and Vaulesin 


Winter, has been very :wproperly, and now I come to ſhow , thac it has been 
| a 
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as unneceſſarily afcrib'd to Antiperiſtaſis, For as the air of thoſe places is-pro= 
tected from the greateſt part of the adventicious Coldneſs that reigns in the 


' outward Air:: ſo the ſubrerraneal Air has a poſitive cauſe of heat in Winter, 


that ic has not in Summer, For as I formerly took notice, in Summer the 
pores of the Earth, being dilated and opened by hear, the warm exhalations, 
that were wont to be mingled \ith moilt vapours in the bowels of the Earth, 
are call'd our, and exhal'd away, For as in the Winter the ſurface of the 
Earth being hardned by froſt, or the pores of it choak'd up, or at leaſt much 
obſtructed, the hor teams, thar, as I lately prov*'d by our French Authors 
Tefiimony (to which I could add, that of eminent Chymiſts and Minera- 
lis) do continually, axd copiouſly enough aſcend from the warm Region, or 
lover parts of the Earth, are in grear part detained and impriſoned in Cellars, 
and other ſubterraneal cavities, where conſequently they produce ſuch a heat, 
25 to thoſe that come out of the cold Air, may be very ſenſible. And the 
rather, becauſe whileſt men, by the coldneſs of the ſeaſon, are more than 
ordinarily careful, to ſtop up the paſſages, at which the external Air may 
gerin, they do, though deſignleſly, top up the vents, at which the ſubter- 
raneous exhalations might get out. And to ſhew you, that this laſt circum» 
ance 1s not 1mpertinently taken notice of, I ſhall rell you, that a very 
grave Author having occaſion to mention Cellars, relates ir, as a practice 
In divers houſes of a Toivn, where he had been, to keep vents in their deep 
Cellars, which in the Summer, were from time ro time opened, partly to 
keep the places ſweet and wholſom, and partly toler out the warm Exhala- 
tions, that would elſe hinder their liquors-from keeping ſo freſh, and well. 
And theſe teams were aſfirm'd tothave been ſeveral times taken notice of to 
aſcend vitbly intothe free Air like aſmoak, which ſeveral Phenomena, and 
particularly-what I formerly related of the hot fumes, that manifeſtly aſcen- 
dedout of the great Grove in the Ha»garias Mine, may keep us from 
thinking incredible. 

40. And now by what I have hitherto diſcours'd, I have made way for 
the ſolution of a Phenomenon, that is wont to be much urg'd in favour of An- 
tperiſtaſis, namely, the ſmoaking of water, that is drawn in froſty weather, 
out of deep Wells and Springs. 

41, Bur firſt I muſt advertiſe you, that *ris improperly enough , that 
ſome urge for Antiperi/taſis , ſuch examples as the firange Spring near the 
Temple of Jupitey Ammon, which Lucretiug and others have obſerved to 
have been exceding cold in the day time, and as hot ar night ; for, not now 
toexamine, whether this tory be not fabulous, or might not be aſcrib'd 
to ſome crafty trick of the Idolatrous Prieſts, that had a mind to impoſe 
upon Alexander, as well asothers, and procure an admiration to the place ; 
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] conſider, that this, and other the like caſes, ſuch as are the Springs mey. 
tioned in the Iſlands of Maldivie, by Pyrara (a French Author, that wa 
ſhipwrack'd, and liv'd long in thoſe parts) mult be referred ro the peculiar 
Nature of the Springs, or ſome other hidden cauſe, fince, if the water of 
them were but ordinary, and the Phenomena were the effeRs of Antiperiſtas 
fis, ir might jultly be expeRed, that the like thoald happen in all Springs, 
or at leaſt in very many, watch, that it does not, common experience ſhes 
us. And 1 would ſay, that this might be the caſe of the Spring, you men. 
tion. our of Captain Fames's Voyage, (Pag.63.) but thar beſides, thar 
he does not ſay expreſly, that ir was frozen in Jy, bur only char thenix 
afforded him ro water, which might -happen upon divers other accounts ; 
And beſides , that *ris manifeſt, that in far hotter Countries, where the &«- 
ceſſive hear of the Air might more intend the ſubterraneal cold, if Azthe. 
1iſtaſis could do ir, there is notalk of any ſuch degre= of cold in Summer, ag 
ro freez the Springs ; beſides this, I ſay, thereſeems to be, through ſome 
miſtake or otner, a contradiction in the relation it ſelf, ftnce in the ſame 
Voyage, ſpeaking of the ſame moneth of December, he expreſly ſaics, that 
thetr Well was then frozen up, ſo, (Pag. 58.) that dig 4s deep as they could, 
they could come by no water. And he complains on that occation, of the unwhol- 
ſomneſs of melted Snow-iater, * T1s true, that he ſoon afrer mentions a 
Spring, that he found under a hills ſide, which did nor ſo freez, (Pag. 59.) 
bur that he could break the ice and come to it, bur by his very ſending far 
from his houſe to the Spring, 1t appears to have been-a Conſequence, and 
therefore a Proof, of the uſeleſneſs of his Wellin December ; as his affic. 
mation, that ir continued all the year ſo, as to be ſerviceable, when the ice 
was broken, ſhews, that the Anztiperi/taſzs did not freez it up in Summer, 
And having cleared my ſelf of ſuch a Teltimony of this ingenious Navigator, 
as would appear very illuſtrious, if there had been no miſtake abour it, 1 
ſhall nor ſcruple co add, that the late publiſher of che Latin Deſcription of 
Dermark and Norway informs us , that in or near that lictle Daniſh Iſland 
Hucena, wherein the famous T ycbo built his #ran;-Burgum, there is one 

Spring among many ordinary ones, that even. 
Haneque naturam, lacum fimilem, 1n the coldeltt Winter is never frozen, which, 
prope gu 47 Nidroftenſen Reg® ſybjoyns my Author, does in theſe regions 
rr aber one of; exceeding rarely happen to be found, Ola 
mediis frigoribus nunquam congelts 8 7 alſo relates, that in another part of 
£17, Libs 2+ the King of Denmarks Dominions , namely 

near Nidroſia,one of thechief Cities of Norway, 
Joſeph Acoft, Hift. Ind, pag, thereis a Lake, that even in that Norrhern 
374+ Region never freezes, And the learned Jeſe- 
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phus Acoſta mentions, that among a very great number of hot Spings to be 


met with in Pers, At the Baths, which they call the Baths of Ingua, there is 
acourſe of water, which comes forth all hot and boiling, and joyning unto it, there 
# another, whoſe water is as cold as ice, He adds, That the Ingua (or the Pe- 
wvian Emperor) was accuſtomed to temper the one with the other, and that 1it is 
a wonderful thing to ſee Springs of ſo contrary qualities, ſo near ons to another. 
Theſe relations as I was ſaying, I ſcruple nor ro mention, though ar farſt 


fight hey. may ſeem to disfavour my cauſe. For by theſe and ſome others 1t. 


may appear, that Springs may obrain very peculiar and Rrange qualities from 
the nature of the places whence they come, or through which they paſs, ot 
from ſome orher cauſes, that are as hidden from us, as the originals of theſe 
rare waters. And this being once prov'd, who knows what intereſt, ſuch cau- 
ſes, as We are {trangers to, may have in ſome Pheromera, that are wont to b2 
wholly aſcrib'd co the hear and cold of the fuperficial part of the ground, 
and what influence they have upon many other Springs (befides thoſe above 
mentioned) ſome of which that are very deep, may riſe fron the warm Re- 
oion of the Earth, where they may be affected by rhe place, as both theſe 
and others may be by Mineral juices and feams (ſuch, perhaps, as we know 
wthing of) though we well know, thar ſome of them that are ſaline, with- 
out being at all ſenfibly hot, will powerfully reſiſt congelation. 

42. But having hinted thus much on this occafion, I ſhall now proceed 
to conſider, the ſmoaking of waters drawn from deep places in frofty wea- 
ther, and ſhew, thar ir does not neceſſarily conclude, ſuch water to be 
warmer in Winter, fince that effe& may proceed not from the greater 
warmth of the water in ſuch weather, bur from the greater coldneſs of the 
Air, For we may take notice, that a mans breath in Summer, or in mild 
Winter weather, becomes very vihble, the cold ambient Air nimbly .con= 
denſing the fuliginous teams, which are diſcharg'd by the Lungs, and which 
in warmer weather are readily diffus'd in imperceprtible particles through 
the Air. And I have obſerved upon the opening of iſſues in ſome mens 
arms, that though no ſmoak be viſible in Summer, ic will be very conſpicu- 
ous in exceeding ſharp weather, though mens arms, at leaſt the exrernal 
parts of them, ſeem to have leſs heat in froſty weather, than in Summer z 
fince in the former of thoſe ſeaſons, they are wont to be manifeſtly more 
ſlender, the fleſhy parts and juices being condenſed by the coldneſs of the 


Air, And though the inſenſible Tranſpirations , that continually exhale. 


from all the parts of our Bodies, are not wont to be viſible here, even in 
Winter ; yet in extremely cold Countries, as Nova Zembla, or Charleton 
Iſland, thoſe Effluvia have been obſerv'd, not only to be thickned, bur to 
be turned intoice it ſelf, ſometimes within the Sea-mens ſhoes, And here 
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in E»gland, having not long ſince imployed a labouring man to dig a deey 
hole 1n very froſty weather, rwo Servants of mine, that ſtood by to ſee him 
work, did both of them aflure me, when they return'd, that the feams of his 
heated Body, were frozen upon the outſide of his Waſtcoat, which, one 
of them, whileſt the other was about to give me notice of it, inconliderate. 
ly wip'd off;. | 

43. And lince we ſee how falt the water in Ponds and Ditches, waſtes and 
decreaſes in Summer, there is no cauſe to doubt, bur rhat.it does then con- 
tinually emic Exhalations as well, if not much more plenrifully, than in 
Winter, which may be manifelily confirmed by this, that ins the Summer, 
one (hall ofcen ſee in the mornings or evenings, tae face of the water cover'd 
with a miſt or ſmoak, that riſes our of it. And 1 have ſomerimes taken 
pleaſure to ſee this aggregate of Exhalations , hover over the water, and 
make, asSir were, another River of a lighter liquor, that conform'd it ſelf, 
for a conſiderable way, to the breadth and windings of the ſtream, whenceir 
proceeded.” And I think it will be eafily granted, that the water in Sum. 
mer time is at leaſt as warm at noon, when ſuch Exhalations are nor vitible; 
as in the morning when they are, though the Air be colder at this part of 
tbe day, than at that ; which . obſervation gtves us the true reaſon. of the 
Phenomenon, | 

44s And though notwithſtanding all this, it were made to appear, that 
mm ſome caſes, the ſmoaking warer of Springs may be really warmer in 
Winter than in Summer ; yer a ſufficient reaſon of the Phenomenos..may be 
ferch'd from what 1 have already delivered about rhe. detention of the 
warm ſubterraneal vapours by the froſt, and ſnow, and rain, that make the 
Earth leſs perſpirable in Winter, | 

45. And becauſe I know. Themiſtius will look upon a thing ſo diſagree- 
able to the vulgar opinion, Of the Coldneſs of che whole Element of 
Earth, as a Paradox ; I will take this opportunity to add a further confirms 
mation, to what I have been ſaying. 

46. And firlt, that there ariſe copious and warm ſteams from the lower 
parts of the Earth may be prov'd, not only by what I have already menti- 
oned, touching the Hangarian Mines, but by che common complaint of 
Diggers in-moſt, though -nor in all deep Mines, Fhat they are ofcentimes 
troubled, and ſomerimes endangered by ſudden damps, which do frequently 
ſoRtuff up and thicken rhe ſubrerraneal Air, that they make ir not only unfit 
for reſpiration, but able to extinguiſh the 1 amps and Candles, that the 
Miners uſe, to give them light to work by. And 1 remember, that 1 
have viſited Mines, where having inquired of the diggers, whether thoſe 
hot exhalations, that compoſe thei damps,. did nor ſomerimes-aQtually rake 
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fre within the bowels of the Earth, I was anſwered, that in ſome of their 
Firs (and particularly in one, that they ſhew'd me) though nor in all, they 
did, inſomuch that rhe exhalation ſuddenly kindling, would make a report 
xt. the mouth of the Pir like a Muſquer, or a ſmall peice of Ordinance, and 
the flame would actually burn off the hair, and ſcorch the skins of thoie 
workmen, that d1d not ſeaſonably ger our of the Pir, when the exhalation 
appear'd to be near In aſcenſion, or did nor nimbly fall down flat with their 
faces to the ground, till the flime was cone out. And one of theſe wo: k- 
men that I ask'd, aftim*d himſelf ro have been ſeveral times, to his no ſmall 
trouble, ſo burned, and that (if 1 much miſremember nor) twice in one day. 
And ir ſeems to me as well as to Morrnus very probable, that thoſe great 
quantities of rain and ſnow, and ſtorms, and (perhaps) ſome other Mete- 
ors, that are taken notice of in Winter, may rather conſilt of theſe ſubter- 
raneal teams, than the vapours and exhalations attrated by the Sun (or ar 
lealt may as much confiſt of the former, as the latter.) For his heat is then 
very languid, and acts upon the ground but during the day time, which is 
very ſhort (whereas choſe Meteors are generated indifferently ar all hours of 
the day and night) and the sky 1s oftentimes, for many dates together, quite 
overcalt with clouds, and the ſurface or the ground ſo confiipated with froſt, 
that it will ſomerimes freez even in the Sun.ſhine : So that *tis not neer ſo 
likely, that che hear of che Sun, .in the midſt of all theſe diſadvantages, 
ſhould be able to elevate ſo great a plenty of exhalations and vapours, as are 
xequifire to compole the rain, and ſnov, and fiorms, that ſometimes laſt 
almoſt all che Winter, as that they ſhould be ſuppli'd by ſubterraneal teams 
copiouſly ſent up from rhe heat thar continually reigns in the lover parts of 
- Earth, and by traverſing the Sea, and at other vents, ger up into 
the Air, 

47. To make out this, my formerly quoted French Author (P. ms. 136.) 
relares a very.memorable thing, that was told him by the Maſters of -thoſe 
Mines in Hungary. (which are at leaſt as deep as any that 1 remember 1 -have 
ſeen or read of ; ) namely, that the Miners were able certainly to- forerel 
ſooner than any other Mortals, the Tempeſts and ſuddain murations, that 
were to happen in the Air, For when they perceived by the burning blew 
of their Lights, and hy other manifeſt Gigns, rhat they could eafily take no- 
tice of in their Grooves, that lore ofthe Tempelivous 1'amp (If I -may fo 
call it) was aſcending from the lover parts of the Earth, though the sky 
above were clear, and the Air calm ; yer they conld afſuredly foterel the 


proach of a ftorm, or ſome other great alteration inthe Air, which would 


accordingly enſue within no very long time after, And to confirm this 
Narrative, 1 ſhall add, nor ouly thar 'cis agreeable ro what I lately told you - 
Was - 
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was affirm'd to me by other Mine-men, but that having enquir'd of a very 
ingenious Phyfician, who liv'd many years in Cornwall, (a Country you know 
fanous for Tin-Mines, ſome of which are infamous for the Damps thar. ins 
felt them) he rold me, that divers of the experienced Fiſhermen aſſur'd 
him thar oftentimes they did perceive fires ſhining in the nighr, ſomerimes 
In one place, ſomerimes in another, which were ſuppos'd to be kindled by 
the ſulphurous and other ſubterraneous exhalations, 'and that, when they 
perceiv'd thoſe fires, (eſpecially if any number appear'd in ſeveral places) 
thoſe that were well acquainted with the coaſt, would not continue long 
out at Sea, bur rather quit an opporrunity of catching Fiſh, than not make 
ſeaſonably to the ſhore, having often obſerved, and particularly this laſt 
year, thar bold and unexperienced Mariners, by ſlighting theſe forerunners 
of ſtorms, were in feiv hours ſhipwrack'd by them. 

48. To this I ſhall add, what happened ſome years fince, upon the 
Triſh coaſt, near aſtrong Fortreſs, called Darcarmon, where divers of the 
ſhips Royal of Erg/axd lying at anchor, in aplace where they apprehended 
no danger from the wind, there ſeem'd ſuddenly to aſcend cut of the water, 
not far from them, a black cloud, in ſhape and bigneſs not much unlike ; 
Barrel, which mounting upwards, was not long after follow'd, as the moſt 
experienced Pilot foretold, with ſo hideous a ſtorm,as forc'd thoſe ſhips to go 
to Sea again, and had like to have caſt them away init. And this account was 
both written by the principal officers of the Squadron, to their ſuperiors 
in Ergland, and given ſoon after it happened, by the chief of thoſe eye- 
witneſles (and particularly by the Pilot) to a very near kinſman of mine 
(well vers'd in Maririne affairs) that commanded the land forces ir thoſe 
parts, as a truth no leſs known than memorable, _ 

49. And on occaſion of what I was ſaying, about the eruption of hot 
Neams, in ſeveral parts of the Earth, I now call ro mind ſomething that 
T have mer with in a very ſmall, but curious Differtation, De Admirandis 
Hungarie 494i, Whoſe Anonymous Author I gather from ſome paſſages in 
the Tra& it ſelf, to have been a ons nan. — of Saros, = 

4: LI , Fſome other places in Hungary, and to have 
On atm mein _—_ written this diſcourſe, borh for,nd ro that in- 
rum eft, non poſſum preterire bia* quiſitive German, Baron Sigts mundus Liber, 
tum terre iiſdem in locis famoſum famous for the account he gave the world of 
ob peflilentes evpirationes, quibus the Ambaſſy, whereon he was ſent by the 
Aves Juperuolantes, © quevis aliz German to the Ryſſian Emperor. This Ano- 
animantia extingui conftat, mante b bt , , h hae bf 
| feſto eorum experimews, quiz &c, 1J310us,but noble writer, tells us then, that 
Pap. 74+ that part of Hungary, which he calls Comita: 

ms Zoliewfs, there is a gaping peice of pany 
whic 
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which Joes emit ſuch mortal exſpirations, that they ſuffocate,not onlyCats and 
Dogs, purpoſely held at the end of long poles over the clefr,bur kill even Birds, 
that atrempt to fly over it, Andin other places of the ſame TraR, 1 have mer 
with many otherRelarions,which if I had time to make a particular mention of, 
would much countenance what I have been lately ſaying : bur though I precer- 
mit ſeveral other initances,lI cannor bur rake eſpectal notice of one, which (tos 


_ gether with what 1 lately mention'd to have happened near Daxcauron) may 


make ic p1obble, rhat ror only under the ſurface of the dry ground, bur in 


that part of the 


2rreftrial Globe, that is covered with water, there may 


ariſe ſireams and conſequently Exhalations) attually, and that conſiderably, 


hot. For in one place he rakes notice, that, 
not far from the well knovn City of Buda, 
there is a hot Spring (which they call Parga. 
tory) which che :vaters of Danabize it ſelf are 
not able to keep, from being hor; nay, within 
the very Banks, berwixt which that great Ri- 
yer runs, there boil up hot Springs , where 
thoſe that will go deep enough into the water, 
may commodiouſly bath themſelves, And 
elſewhere ſpeaking of the River 1ſfroganum, 
In the lame © ounty, he adds, Thar not only 
the Banks of it, but within the very River it 
ſelf, one may diſcover hot Springs, by remov- 
ing the Sand ar the bottom with ones feer. 
To this 1 ſhall add, Thar having heard of a 
Ditch in the North of Exg/ard (in ſome re- 
eards more ſtrange, though leſs famous than 
the ſulphureous 4 rotra near Naples) whence 


, not only ſubrerraneal Reams, bur thoſe ſo ſul- 


phureous, as to be eafily Zyflamable, did con- 
kantly and plencifully aſcend into the Air, I 
had the curioſity to make inquiry about ir, of 
the Miniſter of the Place, ( a very learned 
Man, and converſant in Mines) who then hap- 
pened to be my neighbour, and he atreſted rhe 
truth of the relation upon his own knowledge. 
And it was confirm'd to me by a very 7, enicus 
Gentleman, who went purpoſely to viſit this 
place, and found it true, That a lightedCandle, 


Ibidem eft ſub dio fons calidaruw 
ceteris amplior, quem Purgatoriam 
vocavereed aimrum rwatione, qued, 
quemadmodum proditum eft in pure 
gatorio pe 14s nocentium pro noxa= 
ram modo, alias acerbiores alt as 
mitioresy ita quedam inſunt Aque 
hoc in forte diſcrimina, nam qua in 
eum & Danubti ripa aditus efty 
ſubfrigida primum , mox tepiday 
& qua tn eum penetraris altius hog 
magis calet, T1 receſſu vero inte= 
rlore tam eft calida, ut ferri non 
poſſit. Eft etiamis calor haud due 
bie aque bujus proprius 4 nem alia, 
que dixi » temperamenta veriimile 
eſt a Danubio accedere, qui Crepi= 
dinem hujus fontis lambit, & cum 
ve! modice extreſcit, totum i1un= 
dat, neque tame ita reſtinguits 
quia caleat, Yuin intra ipſam ri» 
pam, qua Danubio perennts curſus 
eft cabde ebulliunt, ubi qu? altte 
us mergi volunt lavare conſueve- 
runt. Page 57. 


Neque tn ripa tantum eruuntur Cali- 

de, ſed etiam intra amnem, þ fun 

dum eju- pedibus ſffodias. Calet 

autem immodice , nec ſunt Idonee- 
balneis, niſs temperentyr, quod Ads 

miftione frig:de de proximo baufte- 
in proclivs eft. Pag, 65. 


or ſome ſuch aRually burning body being held where this Exhalation iſſued 
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. eut of the Earth, would kindle it, and make it aQually flame for a good 
. while, and (if I miſremember not) as long as one pleas'd. And as — Place 
was but few yeats fince taken notice of, ſo there may be probably very many 
others, yet undiſcovered, that may ſupply the Air with floze of Mineral 
exhalations, proper to generate fiery Meteors and Winds ; I remember, 
that having lately ask'd an inquiſitive Gentleman, that is a grear ſearcher 
afcer Mines, whether he did not obſerve ſome Mereors near thoſe places, 
| Where he is moſt converſant, he told me, that 'ris very uſual in ſome of 
them, to ſee, certain great fires moving in the Air, which in thoſe places, 
digoers, becauſe of ſome reſemblance (real or imaginary) are wont to call 
Draggons, | 4nd the Ruſſian Emperors Phylician, you vere ſpeaking -of, 
inform*d me-a while ſince, that he had, not long ago, obſerv'd in Winter a 
Riverin uſcovy, where though the reſt of the ſurface was frozen, there 
Was a part of 4t near a mile long, that remain'd uncovered with ice, which 
probably was kept from being generated there by thoſe ſubterraneous Exha. 
lations, fince he ſaies he ſaw chem aſcend up all che way like the ſmoak of an 
Oven.] And in caſe the matter of fa&t deliver- 
ed by Olaus Magnus be true, concerning the 
ſtringe thawvs that ſometimes happen, with ter- 
rible noiſes, in the great Lake Veter, thoſe 


Nec pretereundum hic puts Lacum 
efre LX. miliarum in l»ngitudine, 
et XX, in latitudine Ialicorum, 
Verer appellatum in Regno Oftrogo- 


thorum, que talis eſt nature, quod 
cum tempeſiuoſo vento congelatus 
faerit, et tempus reſolutionis im- 
miyeat , vehementiſſimo flrepits 
3xcipit furdo ebullire et commovert, 
mag 1a violentia perrumpere in pre 
vas rimas, wel ſciſuras, que fi« 
wunt in glacie, et h1s in modico 
temporzs ſpatiofaciens valde la- 
tas, licet pro tu:c glaties in ſpiifi 
tudine hibuerit, pluſquams unums 


wonderful Phenomena, may not improbably 
be aſcrib'd to the aſcent of great ſtore of hor 
ſubterraneal teams, which ſuddenly cracking 
thick and ſolid ice in many places at once, 
praduce the hideous Noiſes, and the hafly 
Thaw that he ſpezks of. And this ſuſpicion may 
be countenanced partly by this circumliance, 
that before theſe ſudden tha'vs, the Lake be« 
gins With great noiſe to boil ar the bottom, 


and partly by whar is related by a more Aus 
thentick writer, I mean, that learned Tra- 
veller the Jeſuire Martimnus, who witneſſes, that at Peking, the royal City 
of China, *tis yery uſual, that afrer the Rivers and Ponds have continued 
hard frozen over, during the Winter, the Thaw is made in one day; 
which, fince the freezing of the waters (as he tells us) required many, makes 
It very probable, That the ſudden thaw is effeRed (as he aiſo inclines to 
think) by ſubcerraneal teams, which I may well ſuppoſe to be exceeding c0- 
pious, and to diffuſe themſelves every way to a very great extent, fince they 
are able ſo ſoon to thaw the Rivers and Ponds of a large lerricory, and that 
(which makes mainly for my preſent purpoſe) beginning contrary to vulgat 
thaws, from the bottom upwards, 50, And 


vel duo brachia.Lib. primo. pag. 23 
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' 50. And having thus manifeſteq, rhar the lover parts of the Earch do 
ſend up great tore of Exhalations and Vapours to the upper parts, ic wil 

be obvious to conceive, that as in divers places of the Terreſtrial Globe, 
theſe (teams ger into the Air, either by the advantage of finding vents, 
ſuch as choſe 1 have already mentioned, or by growing copious enough to 
force themſetves a paſſage : So in moſt other places, where the aſcending 
teams find no commodious vents, or are to faintly driven up to gain them« 
ſelves a paſſage, they muſt be repreſs'd or detain'd beneath the ſurface of 
the Earth, which has irs pores in Winter, uſually choak'd up with ſnow 
ot rain, or its ſurface conſtipared and hardned with ice or froſt, ſo that theſe 
Exhalations being pent up, and receiving freſh ſupplies, from time to time, 
from beneath, *cwere no wonder, if they ſhould ſomewhat warm deep Cel 
Jars and Wells, where they ate thus derain'd ; and therefore our Hus- 
baindmen do not ſpeak altogether ſo improperly, when they ſay, that the 
ſnow keeps the ground warm. And 1 remember that Dr. Smith, the 
learned Engliſh Ambaſſadar into Huſco, makes it to be one of the princt- 
pal reaſons of the great fertility, he juſtly aſcribes ro rhe Country there 
2bour, that during almoſt all the Winter, the ground is to a great height 
covered with ſnow, which does not only inrich it by the fercilizing alc, 
which the Earth - gains from the ſnoiv, when that comes to be melted, but 
does alſo contribure to its improvement, by choaking up, or obſtructing 
the pores, at which the Nitro-ſulphureous, and other uſeful Corpuſcles, 
that are ſent up by the ſubterraneal hear, would eaſily ger away. And left 
> © (Gentlemen) you ſhould think, thar *cis only by the Rariocination, that 
) I }.conclude, char there is really great ſtore of warm ſteams detain'd under 
} ground in the Winter : I ſhall add this ſenſible obſervation, receiv'd from 
7 the Rſian Emperors Phyſician already often mention'd, by whom I have 
» I been aflured, thar abour Muſeo, where the ſurface of the ground is far 
1, I fore conſtipared in Winter, than '*cis in theſe parts, and where they are 
1 IF nonc to keep their Cellars much cloſer, the ſubrerraneous Exhalations be. 
- WF ng hinder'd ro fly abroad, will in time multiply ſo faſt, that he afſures me, 
7 I thatupon the unwary opening of the doors of Cellars, that have been long 
d kepr ſhur, there would ſally out a warm ſmoak, and very thick, almoſt 
'; MW likethar of a ſurface, and ſometimes the ſteam thar iſſues out will be ſo groſs 
w = pienicel, that it has brought men into danger of being ſuffocated 

y It, 

0- 5l. Andnov, Gentlemen, having ſhewn, that though Experience be 
*) ©} © confidently appeal'd co, by the maintainers of eAnriperifaſis, yer ſhe 
a BY} has not hicherro afforded them any thing, that much favours their Cauſe, 
2" I * remains, that I ſkeiv, that ſhe bears witneſs againſt it» For — 
P p that 
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that ſome paſſ1ges of my late Diſ.ou;ies do really enntain Pheromera, that 
not only do not frvour exriperiſia/is, but may juttly be 1m- loy'r as Expes 
riments ag-init ic, 14hall ex abu-dan (a- they ſperk) preſent you With tome. 
thing, hi.bh |} neceticoteo Expe:tenceiofiup, ly me with, tht leems ets 
preſly ro overch. 0 16. 

5 2+ L might vrge againſt thoſe, who, tho. gh they begin ro be aſham'd 
of the Dodt ine of the Schools, wor 1d eltablith an e zrperiſtaſis upon the 
account of what they call 1 fuga C ovrari, that the very 1ntiance they are 
wont to bring for their o, inion, m2y be recorted uz on: them. tor When 
they tell us, chic in ++ inter, the hear, ro fly the old of the extern] - ir, 
retires it ſelf into che lover parts of the Earth, md the'e hubours 1n Cel- 
lars and W-lls, as may he prov'd by the ſmoaking of water drawn t om 
deep W.lls, which a:gues 1ts hear, the Vapours hich fly away, being, 
as Vapours, hot in compatiſon of the outward Atr; we miy eatly 3niver, 
by demanding, why, if che hear, rhat was hyrbour'd in a ſmoking Bucket 
of water, have te - it or inſtinct ro fly f:om its Contrary, 15 does not 1n te 
Bucket, as 'tis ſaid tocoin the Well. retire it ſelf as far as it can from the 
ſurrounding cold of he ambient Air, but irfte:d of retiring ro the innet- 
mo t parts of the water {thoſe being remoreſt from tht) it neealefly fhes 
abroad, with the Vapours it excites, 1nd does, as it vere, of 1ts on 
accord calt ir ielt into the arms of the enemies it thould. ſhun. And indeed 
what I juſt now mencion*” ro you, as related ro me hy (r. Saw. Collins) 
the great Nuke of Mnuſcovies Phyliciin, does ſvffi.iently manifelt, that 
the cauſe, way che « orpuſcles, thr keep (Cellars warm, abide beneath 
the ſurtace of che Earth in Winter, 1s not that they fly the cold as their 
enemy, bur that they are pent up benearh the ground, fince, 4 hen vent 1s 
given them, they immedtarely ruth inro the open Air, without fearing 
the coldeven of Kia in the very midſt of W inter. | 

53. but 1 (hilloreſs this no further, bur rather add, that the dogrine 
of Amtiperiſtaſiris as little beholding to the following F xperiment, which I 
ſonerimes cri'd, in order ro the diſabuſing ſome Abetrers of 7 hemiſt1we. | 
took. rhen an Iron-rod, of abour the bigneſs of a mans. finger, haviny at 
one end of ir avery broad 2nd chick piece of Iron (ſhap'd almoRt like 3ſ-artule) 
rhar the quancicy of the mitcer, might vpon the ignition of the Iron. make 
the heat very conſiderable : then having caus'd this thick end robe made red 
hor. in the fire, and having ſuddenly quench'd it in cold water, I could not 
perceive, that the other end of the rod, by which it was wont to be held, 
did at all grov ſenſibly hot, as a favourer ' of Amperiſtaſis woultt hve ex- 
peed it ſhould doto a very high degree, as preſuming, thar the innumerable 


particles of heat, that ſyarmed in the compaRt body. of the red ho part 4 oy 
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fron, muſt, to fly the cold of the water, retire in throngs towards the 


gther extreme of the Iron, and make ir exceedingly hot. And left any pre- 
aiftent warmth ſhould hinder me from perceiving an increaſe of heat, in 
aſe any vere produc'd in the handle of rhe Iron, I caus'd it the next time 
the Trial was made, to be kept in cold water, and yet even then the im. 
merſion'of the broad and candenr end into the cold water, brought as lictle 


of ſentible het ro the other end, that I held in my hand, as it had done 


the time before, and having caus'd the Experiment co be tri'd by another, 
the account I zecerv'd was, that it ſucceeded with him, as ic had done 
with me. | 

54. Bur this is not the main thing (Gentlemen) that I intended to ac- 


quaint you With, there being an Expedient, that I purpoſely deviſed to 


make ove Experiment, mo-e conliderable againſt Amiperiſtaſis, than are 
the ſeveral miſtaken obſervations of the Peripatericks to eliabliſh it, 

. I rook then a good ſeal'd Weather-glaſs, 12. or 14. inches long, 
furniſhed with good ſpirit of Wine, and having provided an open mouth'd 
olaſs of a convenient ſhape and (ze, and falfd ir bur to a due height (that 
1 might not afcerwards run over) with common water, I ſo ordered the 


"matter, that the ſtem of che Thermoſcope being ſupported by the cork, 


into which by a perforation or lit it was inſerced, when the glaſs was ſtopp'd 
by the cork, the whole ball of che Ther:nomerer was immers'd in the water, 
that fill'd the wide mouth'd glaſs, and did no where touch cirher the bottom 
or the fides of the glaſs, ſo thar the ball or bubble was every way ſurrounded 
with water. The inſtrument being thus prepar'd, we obſerved at what 
ſation the ambient cold water had made the tinged ſpiric reft in the Rem of 
the Thermoſcope, and then having provided a fir propoition of warm :vater 
in a commodiouſly ſhaped veſſel, I remov'd the inſtrument inco it, and 


. plac'dit fo, as that the exrernal varm water reach'd to a convenient height 


'n the outſide of the open mouth*d glaſs: Bur rhough I carefully watch'd, 
whether the hear of the external water, would increaſe or ſtrike inwards the 
'cold of that water, which did immediately incompaſs the ball of the Wea- 
ther-glaſs, yet I perceived no ſuch matter, the tin&ed ſpirit in the fem 
keeping its ſtation (without ſinking beneath it) cill che hear, after a while, 
having by degrees been diffus'd rhrough the formerly cold water, by the in- 
tervention of chat now warmed, the tin&ed ſpicit in the Thermometer be- 
ean to aſcend. 

56. And to reduce the othe: part too, of the do&rine of Antiperiſiaſis, 
to the determination of an Experiment, che ſame Thermoſcope was plac'd 
in the ſame wide mouth'd glaſs juſt after the former manner, only inſtead of 
the cold water, that, which immediately ſurrounded the glaſs, was warm, 

Pp 2 and 
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aud when-the warmth had impell'd up the tin&ed ſpirit, till its aſcent begay 
to be very ſlow, immers'd the inſtrument to a convenient deprh in a veſlet, 
that contain'd highly refrigerated water, mingled wich divers pieces of ice, 
Bur nomichfianding my watchfulneſs, it did not appear to me, that the 
water, that did immediately encompaſs the ball of the Weather-glaſs, was 
at all increas'd or intended, by that Liquors being behieg'd by water exceed. 
ing: cold ; for the languid morion of the rin&ed- ſptrtc upwards, was not 
hereby ſo much as ſerſibly accelerated (as it muſt have been conſiderably, it 
the heat of the internal water had been ſo augmented, or {truck inwards by 
the col: of the external, as the Schools DoArine would have made one 
expe&) bur rather the aſcent was by the chillingneſs of the contiguous water 
quickly check'd, and the formerly aſcending ſpirit was ſoon brought to ſub. 
ſide again. And to give my ſelf the fuller ſarisfaRion about ſome of the 
chief Ph e»omena of this, and the former. Experiment, I had the curioſity 


to obſerve them more than once. 
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eA Sceptical ( onfuederation of the Heat of 
Cellars in Winter, and therr (oldneſs 


in. Summer. 


en the Foundations of rhe Vulgar Doarine of Antiperiſtaſis, ſo far 
forth as *tis ſuperſtru&ed upon the Vulgar Obſervations and Pheno-- 
wer, Whereon men are wont to build it ; and 1t ſeems to have alſo made 1c 
highly Probable, that in caſe ſome of rhe Examples wont to be produc'd in 
fyour of »Antiperi/taſis, (hould prove Hiftorically true,yer thoſe Phenomena 
may more congruouſly, to tne wonted proceedings of Nature, be explicared 
by the detention of calorifick or frigorifick Corpuſcles, by the operation of 
the external cold or heat, than to a certain inexplicable ſelf invigoration, 
which 1s commonly propos'd in ſuch a way as inveſts inantmate bodies with 
the prerogatives of free Agents.. Aut though Carneades his Adverſaries 
ſeem nor to have well made out.the Hiftorical parr of the receiv'd Doarine 
concerning cold, yet upon an impartial ſurvey. of what has been alledg'd on 
both tides, 1 freely conieſs, that ro me ſome of the matters of fa& rhem- 
ſelves ſeem not yer ſo clearly determined as'1 could wiſh : for as to 
the obvious Phenomera, that nature does, as it were, of Her own accord 
preſent us, they ſeem: to have been bur perfunRortly conſidered, and our 
ſenſes only being t'1e judges of them, we may eafily, as Carneades argues, 
be impos'd uron by the unheeded prediſpoſttions of our Organs, And as 
for contriv*d and Artificial Experiments, there ſcarce ſeem to have been 
any made fir to clear the difh- ulties, that invite me to ſuſpend my judgment 
to the grand Queſtion (of fi) whether Cellars, and other ſubterraneous 
places he really hotter in Winter than in Summer. 
'Tis true, that 1 have ſcarce met With any point, wherein.the modern 
| Schoolmen. 


T « foregoing Diſcourſes of Carneades ſeem to have ſufficiently ſhake 
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Schoolmen ſeem to have ſo much conſulred Nature, as in this of Anthje- 
ritaffs, For inquiring what has buen wricren of that ſubject, that may either 
confirm or oppoſe what has in the precedent Dialogue been deliver'd about 
Amiperiſtaſis ; 1 found thar the curiouſneſs and ' im-o* tance 'of the ſubje& 
have made two or three of thoſe writers leſs negligent than I ſuſpeted, 
But though I have lacely met with in them 2n experiment or two, thar 
ſeem cogently to evince, I donot ſay an Atiperi/tafis in the ſenſe of the 
Schools, bur, that ſubrerraneal places are really horcer in Winter than in 
Summer, yer I muſt for a while longer continue my ſuſpeniion of judge. 
ment, Which, that even ſuch perſons as are circumſpeR themſelves, may not 
think unreaſonable, I will briefly ſubjoyn the grounds of my Scepriciim 
abour this matrer. 

Firlt then rhe learned Jeſuite Zacchius, who is wont to befar more in. 
duſtrious than other Ar:/tote/rans (and on ſome ſubjeRs 1s careful to proyoſe 
Experiments, though he be nor ſo clear and happy in exprefling his thoughts) 
aflures us ſomewhere, that having kept a good ſeaPd W-ather-glaſs, for 
three years together in a good Cellar, he tound the water to riſe by the 
Coldneſs of the ambient Air in the Summer, and to be deprefled by the 
rarefa&ion of it in the Winter ; which ſeems undeniably to infer, that 
Whatever be the reaſon of it, the heat in ſubcercaneal places is indeed grea- 
terin Winter thainin Summer. And another recent Schoolman, -who, as 
I am rold, is of the ſame order, though the learned Man publiſh'd his lit- 
tle Book under one of his Diſciples Names, »fhirms, that he found by a 
 Wearher-glaſs, that a Well at the place where he lived, was colder in Sum- 
mer and hotter in Winter. And theſe affertions of Zacchivs, and the 
other Jeſuire, do I confeſs refirain me for a while from yeilding a full 
afſent to what Carneades hath delivered, as to the matter of ſubrerraneal 
Cold and Heat, Burton the other fide, i am not hitherto reduc'd by theſe 
Experiments, to declare with his Adverſaries again him, becauſe 'of the 
following ſcruples. | 

Firſt then 1 conſider, thar 'ris not univerſally true, -which is wont to be 
indefinitely affirm'd, and believ'd, that Cellars and other ſubterraneal pla» 
ces are hotter in Winter than in Summer. For the inflances produced by 
Carneades, ſeem plainly enough to manifeſt the contrary, and my own 0 
ſervations made in a Cellar with a ſeal'd Weather-glaſs, do keep me from 
difſenting from Carmeades as to that point, 1 would therefore make a di- 
ſinKion of ſubterraneal places ; for ſome are deep, as the beſt ſorr of Cel. 
lars, others deeper yet, as the Haygarian Mines, mention'd by (arneades 
out of Mori»us ; and ſome again are bur ſhallow, as many ordinary Cellars 
and Vaults : of theſe three ſorts of ſubrerraneal Places, the deepeſt of _ 
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do not, as far as the Authority of Mineralifts above alledg'd my he reli'd 
on. for 1 am yer inquiring turcher) grow hor and cola according to the ſe- 
ver+l ſe:ſons of the year, as the vulgar doctrine of Amtperiſtaſis requi. es, but 
are continually hot: The ſhallower fo c ot 1ubcerraneal places, tho: gh by 
reaſon ot their being fenc'd from the ourward ir, they aie not io ſu. bject to 
the alcerations of ir, whether to heat or cold, 2s open places ate, yet by rea- 
ſon of th-1r vicinity to the {urface of rhe Farth, tney are to tar :ﬀected with 
the mutations, Which the out vard air 1s liable -o in ſeveral ſeatons of the 

ar, that in Winter, though chey be warm in reſpeR of the colder Air 
ab-oad, yer they are :eally ('t leaſt ſome of them) as far as | h ve rii'd, 
colier in very cold Weather, and leis cold in varm Weather, And in this 
opinion, 1 am conarm'd by evo chings ; the one, that having purpoſely itn 
quir*d of the Polonian Nobleman mentioned by (arreades, whether: he had 
obſerv'd in his Country, that in ſharp Winters ſmall Beer would freez in 
Cellirs, that were nor very deep, but would continue fluid in rhoſe that vere, 
be flured me he ha 1 caken notice of it: The other thing is the Confeſſion 
of the Anonymous jeſuite lately mention'd, who acknowie-ges, that he 
found bur lictle difference berween the Temperature of the water in the 
Well he exanin'u in Summer and in Winter, though it were a conhide- 
rbly deep one, and adds a while after, that at Florexce, where the ſubterra- 
xal Vaults are ſhillower, the Air 1s obſerv'd ro be colder in Winter than in 
Summer rthouvh at Rome 1n their deep Cellars the contrary has been found. 
Sorhit the lo -er-molt fort of ſubrerraneal cavities being, for ought appears, 
perveru ll hat, and the upper or ſhallower ſort of them, being colder, not 
hotter in cold Wether thin ris inwarm, *ctis 1bout the Temperature of 
the middle ſorts of them, ſuch as are the deeper and better Cellars that the 
queſtion remains to. be determined.. And thus much of my firlt con- 
hde-1tion, 

The next thing I ſhill offer to be conſfider'd is this, That 'tis not ſo ea- 
he a matter, as even Philoſophers and Mathem ricians may think it, tomake 
With che Wearher-gl:fſcs hirtherroin uſe, an Experiment to our preſent pur- 
poſe, thar ſhall nor be li?ble ro ſome exception, eſpecially if rhe Cellars or 
Wells, where the obſervations are to be made, be very deep, For the gra- 
vity of rhat thick and vapid ſubrerraneal Air, and the greater preſlure, 
which che Air may there have, by reaſon of its preffing, according to an 
Armoſpherical Villar lengthened by the depth of the Cellar or Well, may 
m vefy deep Caviries, as well alcer the height of the water in common 
Weather-glifſes, as heat and cold do, and ſo make it uncertain, when the 
mutition is tobe aſcrib'd to the one, and when to the other, or at lea(t very 


Gfficult co determine diftinRly, whar ſhare is due to the preflure, and what 
| ro 
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to the temperature of the Air. And this uncertainty may be much'increasd 
by this more imporcant Conſideration, that not only in places :where the 
heights of che Armoſpherical Cylinders are differing, the preſſures of the 
Air upon che ſtagnant water in the Weather-glafles may be ſo too, but even 
in the ſelf ſame place the inttrument remaining unmov'd the preſſure of the 
Atmoſphere may, as I have often obſerv'd hattily and conliderably alter, 
and tnar without any conſtant and manife(t cauſe (at leaſt thar I could hicher- 
to diſcover,) ſo that-the erroneous eſtimate, that may be hereby fſuggetted 
of rhe temperature of che Air can ſcarce poſlibly be avoided, without the 
help of a ſeal'd Weather-glaſs, where the included liquor 1s ſubje& to be 
wrought upon by the heat and cold, not preſſure of the Air, So that to 
apply this co Zxcchins his Experiment, unleſs he had been aware of this, 
and unleſs I kneiv, rhat he had divers rimes made his obſervattones, with 
the afſiltance of a ſeal'd Weather-glafs, ir may be ſuſpe&ed, that he might 
accidentally find the water in his common Weather.glaſs (for ſuch a-one ir 
appears he us'd, as probably knowing no other) ro be higher, when he look'd 
on it in Summer, than when he look'd' on it in Winter, not becauſe really 
the ſubterraneal Air was colder in the former ſeaſon, than in the latter, bur 


becauſe the Armoſphere chanc'd then to be heavier: and when 1 remem- 


ber in how few hours I have ſometimes, and that not long ſince, obſerv'd 
the Quick-(ilver, both in a good Barometer, and even in an unſeal'd Wea- 
ther-gl:{s furnithed with Quick.filver, to riſe almoſt an inch perpendicular- 
ly, without any manifeſt Cauſe proceeding from cold, 1 cannot think it 
impoible, that in long Weather-glaſſes furniſh'd only with water, or 
| ſome ſuch liquor, the ungiicerned alterations of the Armoſ- 
See the fe» pheres preſſure, may produce very notable ones in the height 
_ a Fair of the water in ſuch inſtruments. Bur this is not all, rhat 
courſe, that 2 Jealous man might ſaſpe&, For Zucchixs having, for ought 
accompanies Appears , made his Obſervations but in one *place, we ate 
the Hiftory not ſure, but that may be one of thoſe, whereof there may 
of Cold. be many, on which ſubterraneal Exhalations have a peculiar, 
and not languid influence ; as Carneades has towards the 

Cloſe of his Diſcourſe made probable, our of the Relations of Olaus Mag- 
#5, and Martizins, touchingſthe great and ſudden thaws,' that ſometimes 
begin from the bottom, and thereby argue their being produc'd by copious 
Reams, that aſcend from the lower parts of the Terreſtrial Globe, which 
may be further confirm'd by what he formerly noted of the ſudden Damps, 
- that happen in many Mines. Bur that which is of the mol importance 
about our preſent inquiry, remains yet to be mentioned. which is, that 
having had the curioſity to inquire , whether no body elſe had made 
; Experiments 
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Cepetimemts of the ſame kind'3 I find,chiar che leared Maignts hind the fame 
_ cyriofity that: Lucchize had, buperitheverydideriagdiccede; and therefore , 


chough chis inquiſitive perſon: do.admit in his diſputation abour Antiperiſtaſis 


2 Notion , that I confeſs I cans 


not approve , (lince to aſcribe,” as 
he does, a fuga cortraru to Cold. 
and Hor ſpirirs , 1s in my appre- 


| henſfion © to turn inanimate Bo- 
dies iffto intelligent. and deſigning 
Beings 3 ) yer he-does juſtly-and 
rationally reje&t with Carneades, 
the vulgar DoQtrine of ' Antiperiſta. 
fs, and confirms his reje&ion of ir 
by ewo Experiments, For firſt, he 
ſays, that he found with a Thermo- 
meter, that when in Winter a Cold 
Northerly wind froze the water 
withour dores,it was no leſs cold in 
Wi ne-Cellars, then 'twas at the 
fame ſeaſon, and ar the ſame hour of 
the day in his Rudy only the Vaper- 
ſhuts of his window, that regarded 


likewiſe the North, being put to. 


And though,if. he had ſaid nothing 
elſe, 1- ſhould have. uperaaNs that 
this might have proceede 


his Trial in, yet-he prevents that 
ſuſpicion , by taking notice in one 
clauſe of his Relation , that the 
Cellars were of the very beſt of 
their kind , in which in Summer 
the greateſt Cold was wont to be 


d from the - 
hal lowneſs of the Cellars he made 


\ 
npiuB $9511 
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1 backovardneſs to admit @ fugy Contrariiz may 


be ſomewhat confirmed by what Ilately learned 


from the "Engliſh Extraordinary Ambaſſador 
(t be Eaftl of Carliſle) into Ruſſia, newly retur- 


. ned tbenct.” 'For meeting the other day with ax 
: ppportwnigy; of asking his Lordſhip a few Daeſti> 
. 044 ( which , be was, pleaſed .to anſwer with bis - 


wonted civility) abopt th: Cold* in Muſcovys 
I was informed by one of bis anſwers , That bs 
Excellency bad there the curioſity to obſerve ſoms 
Bottles of choice and flrang Wine,that were vebe- 
mently froxgn, and. the oppartunity 10 $ake 10+ 
tice, that the liquer was quite congea'd through 
out, aud tirned into ſolid ice, whence be ratio= 
nally inferred, that the ſpirituons parts of Wine 
: did not in theſe Bottles ( for ought be acknow= 
ledged that in greater veſſels, that -may ſome= 


. times -hold true, which is ſaid, of the produftion 
- of ſpirit of wine by congelation) retire tothe 


Center, and remain their ufrogen ; and his 


"Lordſhip ingeniouſly'perſue d the Experiment,and 
- confirmed the. conjefture, by: caufiug the Ice to be 


taken 0ut of the broken Bottles to be thawed by 
degrees into ſeveral veſſels, by which means he 
found, that the liquor afforded by the xt erior 
- parts of the reſolved ite, was very little, if 4 
: leſs ſtrong, then that which was obtained from 
. the internal. parts of the ſame ice ; fromwhich 
Obſervation.Carneades would argue, That at leaſt 
"tis not univerſal, but in particular caſes, and 
therefore propably by accident, or upon particu= 
lay accounts, that the Concentration of the ſpi= 


rits of Liquors is eonſequent upon being expoſed 


$0 Cold. 


felt. But his next Experiment is yet more confiderable, which T ſhall 
therefore deliver in his own words that follow, E-xpertas ego ſum (ſays he) 


Thermometro fideliſimo , & 4 precedente hyeme in ſequentem aftatem prorſus 


invariato, inſlruflo etians tal; aqua, nempe in hoc ipſum ex preſcripto Trebelliy , 
ita comparata ut non exhaletur , neque minuatur, expertus (inquam ) ſum in ſu- 


pradiftis optimis Cellis Vinarijs maximum, quod ardentiſſima eſtate fuit, frigua 


non adequaſſe illud quod ibidens erat brumali tempore, ut dixi in ſupertor: Ex. 
| Qq perimentg 
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perimento, fiquidens in Tubs Vitres They monttri quatuor Circiter palmos longer 


& in ofto gradus Gradunmg, minuta drufſo, aqua byeme aſcendit ad gradus 75 


enum ſemifte, eftate. autem wie gradum Sextum ſuperavit, cum-tamin ad ſeuſum 
multo magis vigeret frigns iſind eftruum, "© 0 

Thus far this learned, as well as ref6lure Aurhor, who ſeeming by the Ma. 
thematical part of his Perſpefliva Horarta, to be an accurate and indulirious. 
maker of doacions, we may. oppoſe this newly recited Experiment to thar 
of Zucchius, which it Aacly.contradias , and therefore fxce the depthof the 
Cellars is of great -moment in Experiments of this Nature z- fnce alſo the 


- patticu]ar parts of the place vr foil, where the Cellars or other-Cavities hap * 


pen to be, may in ſoine caſes not be inconfiderable 3 and ſp»ce laſtly, neither 
Zmcchima or HMaignan ſeem t0- have been aware of the differing weights of 
the Atmoſphere, 1n the ſelf ſame place, (as not having ſeen the X-V 11 I. 
of our Phyſice-mechanical Experiments, before which I never ſaw nor heard. 
of any thing publiſhed, or otherwiſe wricten to char purpoſe ) I hope I ſhall 
be excus'd, if I retain ſome Scruples abour: the Hiſtorical Queſtion I have 
been. conſidering, till the Experiment have been carefully made, for a com- 
pertent ſpace of cime in ſeveral places,and that not with-cammon V Veather- 
«pong (like. thoſe us'd by my two learned Authors) wherein the liquor may 

| made toriſe and fall by the differing gravities of the Air, bur-with ſealed 
Thermoſcopes;. wherein. the alterations may more ſafely be ſuppoſed to pro. 
ceed only from irs heat and cold. 

And to conclude, fince Carneades has ſpeciouſly enough anſwered the other 
Obſervarions, that are wont to be produced in favour of the Ariſtorelian Anti- 
periſtaſis, if Maignans relation be berter warranted by future Experiments , 
then that of Zucchias, it. will very much disfavour the whole DoArine ic 
ſelf, which ſeeming to have been deviſed, bur co give an account of the Phe- 
worwena, to Which tis wont to be appli'd , confidering men will be but 
little invited to imbrace it, if the matrer of faft be as lictle Certain as what 
1s propoſed in the Hypotheſis is Incelligible, 


F INS. 
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| AN 
ADVERTISEMENT. 


PHE Author of the following Diſcourſe intending it ſhould make 4 part 


of certain Conſiderations upon the four famouſeſt Hyporheſes, or Opinions, of 


the Nature and Cauſe of (old ; which (Conſiderations) he thought fit to reſerve for 
the latter end of the Hiſtory of that Quality, was invited to ſuppreſs it ever ſince 
the former part of the year, that preceded the laſt, And tho this diſcourſe, (both 
for other Reaſons, and becauſe he found it more ready and finiſhed, than ſome other 
Papers, that belonged to the ſame part of the newly mentioned Hiſtory) comes a- 
broad unaccompanied ; yet he judged it not amiſs, to intimate thus much, That 
the Reader may be informed, upon what Account Mr, Hobs's Opinions come to be 
"examined in a Hiſtorical Treatiſe ; and may not wonder either to find, that divers 
paſſages of it are omitted, that are unfavourable enough to My, Hobs's Doftrive, 
or to meet with in a Diſcourſe poſipon'd to the Hiſtory of Cold , ſome Experi 
ments , that ſeem to argue it to have been written before they were caſt into the Or= 
wer, wherein they now appear, -To this 1 have nothing to-add, but that wh:reas 
through haſte the Scheme referred to tnthe long citation out of Mr, Hob:'s,has not 
been added to the others, that belorg to this Book, 1 am not math troubled at the 
Omiſſion (as alſs that in other Quotations the place is not alwaies as well mention d 
w the words, ) becauſe, that if any ſhall be found , that after having cor/idered , 
what [ urge againſt the (Great, but /mag'rary ) lxtereft, Mr, obs would af- 
eribe to Winds (whether he exp/icate their cauſes rightly or not) in the Produtt on 
of leſſer degrees of Cold, but, (how 1mpropably ſoever) of Corgelation ir [ If, ſhall 
think the ſight of that Scheme of any impoitance: this Le irn:d Mans Book De 
Corpore, « in ſo many hands, that ary Reade? that (ball defreit, may Very Oe 
fly have an opportunity to 6onſult che Scheme in the particalariy cited place, 
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| AN . 
EXAMEN 
OF 
 M* Hobs's Dodtrine, | 
touching ( old.. 


Þ r. Hobs's Theory concerning Cold, does-to-me, I confeſs, appear fo 
VA inconſiderately pitched upon, and ſo ſlightly made our, that I 
ſhould nor think, it mericed, eſpecially in an HifRorical Treatiſe, a particular 
oc ſollicitous Examination, bur that in propoling ic, he ſcruples not to calk 
to his Readers of. his Nemonltrations ; and the preferrence, he is 'vont co 
give himſelf above the Eminenteſt , as well of Modern as of Ancient Wri- 
ters, has had no ſmall effeR upon many , who nor knowing ho indulgent 
ſome writers are \ont to be, tothe iflues of their own brain, as ſuch are apt 
to miſtake Confidence for Evidence , and may be modeſt enough tothink , 
that rheir nor diſcerning a clearneſs in his Explications and Keaſonings, is ra- 
J ther che fault of their Un7erſtandings, than of his Do&rine. Mr. Hobs de- 
lvers his 1 heory in. che ſeven fit Articles of the 28, Chapter of the fourth 
part of- his Elements. Bur becauſe the whole diſcourſe is to long to be here 
tranſcrib'd, and becanſe in the 2, 3, and 4. Se&ions, that which he treats. of, 
s the generation of winds, and that which he handles in che fifch., is- che 
tation of a hard body. ; we may ſafely leave our. thoſe four SeRions, eſpeci* 
ally fince,though there be in them divers things about the motion of the Sun, 
ad orcher matters, that are more firongly afſerted than proved, yet his doc- 
tine cending bur to ſheiv how che winds are generated, thoit were granted, 
ould make-but very little, if any thing at all, cowards the evincing of his 

Theory abouc cold, We 
2. And 
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2. And that we may not be ſuſpeRed to injure his opinion or his arou; 
ments , Wewill, chough rhe Cication will be ſomewhat prolix, firlt recice 
chem as. himſelf delivers them 'in choſe three SeQions, that treat immedi. = 
ately of Cold, and thep we will fubjoyn our Animadverhons 'on them. cl ” 
41:6, 3-1 thefe- things {fays-he) being premiied, hell ſhew a polbble I 5,1 
cavſe,wby there is greater cold near theFoles of the Earth, than further orce 
from chem, The morion of the Sun berween the 1 ropicks, driving the Air te. 'Foſe 
wards that part of the Larths ſuperficies,'vcb 1s perpendicular uncer it,m.kes I ,,,4, 
It ſpread it ſelf every way; and the velocity of this expanſion of the Air grows WI: : 
rearer and greater, as the ſuperficies of the Earth comes more 2nd moreto i 4. « 
liraicned ; that is to ſay, as the Circles *hich are parallel to the < guatey fre: 
come to be leſs and leſs. Wherefore this expanhve motion of the air, diives W;... 
before it the parts of the air, which are in irs way continually towards the TY; (4. 
Poles more and more {irongly, as its force comes to be more and more uni. WY. - 
ted, that is to ſay, as the Circles which are parallel ro the eZ quator are leſs Wy 
and leſs ; that is ſo much the more, by how much they are nearer rothe W,.... 
Poles of the Earth. In thoſe places therefore which are nearer to the 
Poles,there is greater cold, rhan in thoſe which are more remote from them, MW: ©: 
Now this expanſion of che air upon the ſuperficies of the 'Earth from Eaſt to elpeL 
Weſt, doth by reaſon of the Suns perpetual acceſſion to the .places which hid 
are ſucceſſively under ir, make ir cold at the time of the Suns rifing and ſet= WW... 
ring, but as the Sun comes tobe more and more perpendicular to thoſe coo» WM, 
ted places, ſoby rhe hear, which is generated by the ſupervening ſimple mo- Wc 1, 
tion of the un, that cold is again remicred, and can neverbe great; becaiſe ws eh 
the aRion by which it was generated was not permanent. Wherefore I have 
rendred a poſſible cauſe of cold in thoſe places, that are-'near the Pole;zor WW; 
where the obliquiry of the Sun 1s great. ie 1 
..., | 4. How water may be congealed by Cold, may'be explainedin Wc 
ATV. 7. * this miner. Ler A. (in the firlt figure) repreſent the Sun, and B, itep , 
the Exrthz A. vill therefore be much greater than B, LerE. F, be inthe A) 
plain of che £gineal, ro which ler G. H, I.-K. and L, C. be parallel, WW, x 
Laſtly lec C. and 7D. be the Poles of the Earth. The * ir therefore by * a 
its aQion in thoſe parallels will rake the Superficies of the Earth 3 and et WF 
with a mntion ſo much rhe Rtronger , by how much rhe paraltel Circl-s to- | 
wards the Poles grew leſs ani lets. From whence mult aiiſe a wind which 
will fo:ce togeth-r the uppermo.! pafts of the water, and withall raiſe them 
2 little , weakniny their endervyour towards the Center of the Earth. And _ 
from their endeavour tovards the Genter of the Earth; joyned with the en- tor 
deavouc of the ſ1id wind, rhe uppermoſt parts of the water will be preſled 
together and corgularen, that is to (ay, the top of the water wiil be skirned 
over and hardened, and ſo gain the water next the Top will be hardenes 1n | 


the 
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the ſame manner , rill ar length the ice be thick, And this ice being-nowv 
ecmpaRted of lirtle hard Bodies, muſt alſo contain many particles of air re> 
ceived into it. As Rivers ana Seas, ſo alſo in the like manner may the 
Clouds be frozen, For when by the aſcending and deſcending of ſeveral 
Clouds at the ſame time, the air intercepted berween them is by compreſſion 
forced out, it rakes, and by little and little hardens them. ' And though 
thoſe ſmall drops (which uſually make clouds) be not ver uniced into greas 
er bodies, yer the ſame wind will be made, and by ir, as water is congealed 
into ice, ſo will vapours in the ſame manner be congealed into ſnow, From 
the ſame caufe it is, that ice may be made by arr, and that not far from the 
fire: for it is done by the mingling ſnow and ſalr rogerher, and by burying 
i01t a ſmall veſſel full of water. Now when the ſnow and ſalt(which have 
nthem a great deal of air) are melting, the air which is preſſed out every 
my in wind, rakes the fides of the veſſel ; and as the wind by -its motion 
nkes the veſſel, ſo the veſſel by the ſame motion and aRion congeals the 
mcer Within it, | 

5. We find by Experience, that cold is always more remiſs in places where 
Kt rains, and where the weather is cloudy (things being; alike in all ocher 
rſpeRs) than where rhe air is clear, And this agreeth very well wich what 
Ifaid before ; for in clear weather the courſe of the wind, whi. h (as I ſaid 
wen now) rak'd the ſuperficies of the Earth, as it 1s free from 2ll interrupti- 
n, ſo alſo ir is very trong. But when ſmall drops of water ate either riung 
« falling, that winJ is repelled , broken and diſſipated by them ; and the 
kſs the wind is, the leſs is the cold. 

6, We find alſo by experience, that in deep wells the water freezerh not 
b much, as it doth upon the ſuperficies of the Earth. For the wind by which 
ets made, entring into the Earth (by reaſon of the laxiry of 1ts p'rts) more 
leſs loſeth ſame of its force, though not much. to that if the Well be nor 
{tep, it will freez, whereas if it be ſo deep, as that the wind, which cauſe 
a cold cannot reach it, it will not freez, | 
5. We find moreover by experience, thar ice is lighter thin water, the 
auſe whereof is manifeſt from thar which I have already ſhown , namely, 
tat the air is received in, and mingled with the particles of the water, 
Mileſt it is congealing.] | 

8. To examine no-v Mr. Hobs's Theory concerning Cold, we may in the 

place take notice, thar his very Notion of Cold is not ſo accurately, not 
ily delivered. I will nor here urge, that it may be well Queſtioned, 
iether the rending outwards of the ſpirics and fluid parts of the Bodies of 
Umils , do neceſſicily proceed fron, and argue heat. Since in our Pneu* 


Utical Engine, when the air is wichdrcawn from abour an included viper (to 
| mention 
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menrion no other Animals) there is a great intumeſcence, and- conſequently 
a greater endeavour outwards of the fluid patrs of the Bodie, than we ſee 
made by - any. degree of heat of the ambient Air, wont tobe produced bythe 0 
Sun. This, 1 ſay, 1ryull not infit on , bur rather take notice that tho Mr, e 
Hebs tells us, that to cool; is to make the exterior parts of the body endea. (s 


your inwards : yer our Experiments tell us, that when a very high degree of 8 
Cold is introduced, not only into water , but into-- Wine, and divers other / on 

partly-Aqueous liquors, there is a plain intumeſcence, and conſequently en- 0 
deavour outwards of the parts cf the-refrigerated Body.. And certainly Cold "n | 
having:-an operation- upon a great multitude and variety of bodies, as well as } ;, 1 


upon -o#r Senfories, hethat would give a ſatisfaRory definirion of - it, muſt 
take into- his conſideration divers other effeRs, beſides thoſe it produces on by Cc 
bumane bodies. And even intheſe, he will -not- ezfily prove, that in every 7 
caſe any ſuch deavour i»wards from the Ambient Xthertal ſubRance, as his hodi 
DoErine ſeems to ſuppoſe, is neceſſary to the petception of Cold, ſince as 

the mind perceives diyers other qualities, by various motions in the Netvous | 
or Membranous parts of the ſentient ; ſo Cold may be perceived, either by Mor 
the Decrement of the agitation of the parts of the Obje& , in reference to | 


thoſe of the Senſory ;-7: elſe by ſome differing impulſe of the ſenfiive parts or 
occaſioned by forme change 'made in the motion-of the blood or.ſpirtts, upon wo , 
the deadning of that motion; or by the turbulent motion of thoſe excrementi- I © 
tious teams, that are wont , when the blood circulates as nimbly, and the Wc 


pores are kept as open as before , to be diſſipated by inſenſible tranſpiration, ie 
9. It may afford ſome illuſtration to this matter to add, That having in- 
quired of ſome Hyſterical Women , who complained to me of their diſtem- 
pers, whether they did not ſomerimes find a very great coldneſs in ſome Hobs 
parts of their heads, eſpecially at the Top, I was anſwered, that they did fo, 

' and one of them complained, that ſhe felt in-the upper-part of her head ſuch 
a Coldneſs,- as 4 ſome- bedy were pouring -cold-water upon it. And having of ch 
inquired of a couple of eminent Phificians,of greatpractiſe,about this matter, 


they both aflured me, that-many of their Hyſterical patients had made com-' _ 
plaints ro them , of ſuch great Coldneſs in the upper part of the head, and nd 
ſome alſo along the Yertebra's of rhe Neck and Back. And one of theſe Ex- W P 
perienced Doftors added , thar this happened ro ſome of his Patients, when W .. ®, 
they ſeemed to him and to themſelves to be otherwiſe Hot. of mz 


* Quoted by Paul The noblc * Awices alſo ſome where rakes notice, that the in- 
Neworantz. .- De venomed Bitings of ſome kinds of Serpents; (creatures too Fact 1 
Purpura Cap. 12: well known in the Hor Countries. where he lived) made 

' thoſe that were bitten by them either become or think 


themſelves very cold, Bur that will perhaps ſeem more remarkable, ay - 
| i 
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fhill futrher add , namely , that 1: know:a Nobleman, who followed the 
Wars in ſeveral Countries, and has _ his Valour in them, and yet 
though bis ſtature be proportionate to his courage ;- yet When this perſon falls 
{xs frequently he has'done) in a fit'of the ſtone; he feels an univerſal cold 0- 
yer his whole body , jult like that which begins the fic of an 'Ague. And 
though he aſſures me, thar the ſtones, that rorment him, and which he uſu- 
ally voids, are but very ſmall ; yer whilet che fir continues, which ofren- 
tines laſts many hours\, he does not only feel an extraordinary Coldneſs , 
bur which is more ſtrange, and whict'l parcicularly inquired afcer, cannot by 
dothes,' or almott any other means, keep himſelf warm... 

Io. Ielſe-where take notice of ſome ather obſervations, agreeable to theſe, 
by fome of which we may be perſvaded,that there may be other ways, beſides 
thoſe already mentioned of perceiving cold, though the outward parts of our 
bodies were not pre{t'inwards... And whereas Mr, Hobs infers that He, who 
would knoiv the cauſe of cold, multyfind by what motion or:motions the ex- 
terior parts of any. body indeayour to retire;zwards,ithat ſeems but an incon-= 
erable direion, For in compreſſions, that are made by ſurrounding bodies , 
there is produced an indeavour - inward of the parts. of the comprelt body , 
on chough Cold,but-ſomerimes rather Hear be thereby genetated. And I hope 
Mr. Hobs will nor obje&,thar in this caſe the, parts do not retire, bur are thruſt 
invards, ſince according ito him no body art all canbe nioved, but by a body 
contiguous and moved, But what I have hitherto taken' notice of, being 
cieſly deſign2d to ſhew, that the notion of cold :ngeneralis not ſo obvious a 
thing to be. rightly pitched upon, as many think, and that therefore ir needs 
te no wonder, thar ic hath nor been accurately and warily propoſed by Mr. 
Hobs : 1 ſhall not any further proſecute that diſcourſe, bur procede' te what 
remains. Next then, the Cauſe he affigns. why a man-can blo hor'or cold 
with the ſame breach, is very queſtionable ; partly becauſe he ſuppoſes in parc 
of the breath ſuch a ſimple motion, as he calls ir, ofche ſmall particles of the 
me breach, as he will not eaſily Prove, and as * emi- . ' 
tenet Aſtromers and Mathemarticians have Rejeted; Doftor $, Ward (now 


and partly becauſe that without the ſuſpeRed ſuppoſiti- RT . _ f 


0 , I could (by putting together the ConzeRures of - Wallis (the learned Sa. 


wo learned Writers, and what 1 have eiſewhere added vilian profeſſor of 'Ged= 
ofmy own ) give a more probable account of the Pha- metry) 

wmenon, if I had not ſome ſcruples about rhe matter of 

Fatt ic felt : which laſt cauſe I add becauſe, rhough | am not ſure, that fur- 
ther Trials may not ſarisfie me, that the. wind or Breath; chat-1s blown our 
the middle of the compreſſed Lips, has in it ſuch a real coldneſs, as men 


tave generally aſcribed roir , —_—_ ſome Trials , chat my —_ 
r c 


dat { 
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led me ro make, incline meta fuſpeR, there may be a miſtake about this mr 
ter, and. that in; eflimating the Temper of the produc'd Wind, our Senfes 
"may impoſe. upon. us. For: having: taken a. very. good. and tender Seal'd 


-Weather-glafs, and blown upon it through a: Glaipipe (of about: half a | 
eath ſhould iſſue- 


yard long) that was choſen;ſlender,, to be ſure that my 
out in a ſmall ſtream 3; by this wind beating upon the hall of the Weather- 
glaſs, I could not make the included Spirir of Wine ſubſide, bur manifellly, 
' thorgh not much, aſcend, though the Wind, that I preſently blew through 


the ſame Pipe, ſeem'd ſenfibly cold, bath to the hand of by-ſanders, and to 


my o'vn, and yet mine was more than ordinarily cold, So- that having no 
great encouragement to enter into a diſpute about the cauſe of a Phenomencn, 


whoſe Hiſtorical circumſtances are not yer ſufficiently known and cleared, I 


Will now proceed to adde, That whatever be the cauſe of the effe&, there 

are divers things that make Mr, Hobbs*s Hypotheſis of the Cauſe of Cold 

unfir to be acqur*ſ\c'd in. For we ſee, that the grand cauſe he aſſigns of 

Cold and irs EffeRs, is Wind, which according to him # Air mov'd in a cor 
fiderable quantity, and that ether forwards only, or in an undulating motion: 
and herells us too, that when the breath is more ſtrongly blown out of the 

mourh, then is the dire& motion prevalent (over the fimple.morion) which, 

ſays he, makes us feel cold ; for, ſays he, the dire& motion of .the breath or 

arr is wind, and all wind cools or diminiſhes former heat. 

Chap. 28. $+8:2.* To-which words in the very nextline he-ſubjoyns, that not 

at the beginzing, only great, bur almoſt any ventilation, and Rirring of the Air 

; doth refrigerate. Burt againſt this doArine I have ſeveral 
things toobjeR,. | 

. 11; Fortfirft, we ſee there are very hard froſts, not- only continued, bur 
oftentimes begun, when the Air is calm.and free from winds 4 and high and 
boiſterous Southerly winds are not here wont tobe near ſo cold as far weaker 
winds that blow from the Northeeaſt. 

12, Next, if Mr. Hobs teach us, that tis the dire& motion of the ſtream 
of breath, .thar is more itongly blown our, that makes us feel Cold, he is 
obliged ro render a reaſon, why in-an Kolipile with-a long neck, the fiream 
that iſſues out, though oftentimes far-tronger than thar, which is wont to 
be-made by compreſſing the Lips, at a pretty difiance from the hole it iſſues 
| Out of, 1s not.cold, but hor. | 

13. Thirdly, Mr, Hobs elfewvhere-teaches, rhat:when in our Engine the 
Pump hs been tong imploy's roexhault (as werſay ) the Receiver, there muſt 
be avehement'wind-pfoduc'd in that Receiver: ; :and:yerby one of our othe! 
' Experiments ic appear'd; that fer: all this 3h-a-:good ſeal'd- Wearher-glaſs 


Plac'd there, before rhe inlcuded Air begins'ra be (as we ſay) emptied, there 
625 CES "W- | | ap» | 


C315) 
pear'd no fietr of any intenſe degree of Cold produc'd by this ſuppos}, 
oo, ſo ba either tlie wind is bur imaginary, or elſe Mr. Hobs » roche 
40 winds, as ſiich,: ay "infrigidatingeefficacy, that does-nor belong ro them. 

14. Fourthly, we find' by evpetience, that in hard frofts warer will freez, 
not onely though there'be no wind irring.4 che ambienc Air. burthough 
the liquor be kept in'a clofe Room, where,-' though che wind were high 
abroad, it could not get adimitrance ; and ſome of our-Experiments carefully 
made have affur'd us, that water feal'd up in one glaſs, and thar glaſs' kepe 
ſuſpended in another:glaſs carefully flopr,. to, keep eut; not only all wind, 
bur, all adventitious Ait, may nevertheleſs be nor only mych &oal'd, + bur 
turn'd into Ice, ©, BOL) ig ance I. ; 
© 15: Fifthly, we found by other Experiments, that a frozen + See the Vr. Se= 
Foo, though ſuſpended in, and perfe&ly ſurrounded 'with #9" of tbe Hie 
water, Where'no wind can come ar it, will be every way cru- #9 #f Cold. 
ted over with Ice ; in which caſe there is no probability, | -rhat'the Ice 
ft.ould be generated according to the, way propos'd by. Mr, Hobs. For he 


will fcarce prove, nor is there any likelihood, that a- wind:pierc'd:the fhell 


and cloſer coats of the Egg to get into the contain'd liquors, and freez them : 
and a more unlikely affertion ic would be, to pretend, (as he that main= 
tains Mr. Hobs's do@rine, muſt). that fo very litle Air, if there be any, 2s is 
mingled with the juices of the Egg;'is, by the Cold, which is not..wont to 
expand Air (nor water, till ic be ready to make ir freez) rurn'd into a wind 
ſubtile enough, freely ro penetrate the ſhell and coats of the Egg, and great 
enough ro diffuſe ix ſelf every way, and turn on every ſide the neighbouring 
water into ice ; and all this notwithſtanding, that not only ic appear'd not 
by bubbles breaking ehrough the water, that there is any Advencitious- Air, 
thar comes our of the Egg at all ; 'bur thar: alſo, ſuppoſing thete were ſome 
ſuch contain'd in the Egg, yet what ſhadow of reaſon is - there. . to.'conceive, 
thor the Air which was ingag'd in, and ſurrounded wich the ſubſtances of 
the White, and the Yelkof the Egg, muſt needs be a wind, ſince, accord- 
ding to Mr, Hobs, that requires a confiderable motion of moſt of the parts 
of rhe moy*d-Air the ſame way, and according to him alſo a body cannor be 
Pur into motion, bur by another body contiguous and mov'd. © ' +: 

16. Sixthly, Mr. Hobs does indeed*aMfitin, thar alt wind cools , bur is ſo 
far from proving, that the higheſt degrees of Cold mult needs: proceed from 
wind, thor he does nor well evince, « all winds refrigerate, 'Nor are we 
bound to þelieve it wichour proof, ſince wind being, according to him, bur 
Air mov'd in a confiderable quanticy, eirher in a'dire& or undulating mo- 
tion, ir. does nor appear how Motion ſhould,  rarher than Reſt, * make Air 


ww 7 


grow cold. For tho it be true, 'thar #ſ#a/ly winds feern Cold to us'; yer-in; 
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(416) | | 
che firſt place) iris not #»iverſally true; fince ſome,, that have travelled into. 
Et 1 4» 5 +. : : hot Gountnes ,' and. particularly 
not, eng a vents I Merjepe Jorg Sow -the-Learned. e4/pi2ma, .bave, come 
ummoque catore injfiammata tran[euntes a ES XL» wh, 68. | LU. 
Eyed Grirans [ons de Liu 1, hr ar Plain ds! that the winds coming to 
ramgive:& inflemmatavum Arenarum evebint ut | them in; the Summer. from more 
ignit as fornacis flammas,' nec non; pulveribus oþb-  torxid Regions, have, appear'd [0 
ſeuriſſmas nubes eo aſportaſie videatur. And'clſe- - them. almoſt like, rhe (team thar 
where : Prima ſtatis parte: calidiſſimd inequa= comes out.at the open mouth of a 
lifimaque ob vebemenrtſon Meridionalium hened Oven... And if «© Hors 
Ventorum caloxem ;&c. \ Proſper i Alpints' de Mev CATER - VEN, - FANG my 
dicina Eg yptioram.. © i 2 Ye] on 1 Pio fmerys $509.05 eredired, 
From Nine. till Noo!, there blows 4 wind with oe —_—_ OR} 
ſich er prhe<i from the ſands,that it ſwallow;  **-abundant) the Southern. winds 
up 4 mans. breath, and ſtifleth bim.--»The King of NEAT. Ormmw, have been ſometimes 
Chermain ſent an-Army of ſexteen banded borſe,' ſo hot, as to deſtroy an Army it 
reed ene Orm ltr ce, nd ſel, ce 
'n0E payiag 1 r wy ® 1 0% #4 Y : ": 
ſed and if with that Wink. ' Marcus Poli 75: "\hen the Wing aves feel, cold to 
Purchas's Pilztinis; Eb. #it: þ ms 98. * #12:/10Sy it May oftentimes do ſo but by 
| 3.1 Li, 0 71.4 5 5, -:13 6: f61dent ;" for. , as. we elſewhere - 
likewiſe reach; the Reams:that iſſue out of our bodies being uſually warmer 
than the ambient Air, ,(whence in great; Aſſemblies, even thoſe that. are not 
chrong'd,:find ir.exceeding hot, ;and I bave ſeveral times obſery/d a hot wind 
ta;come frem thoſe throngs,,and beat upon.my face,) and. che more inivard 
parcs of out, bodies/rhenvſelves,.;: being-very. much hotrer than the ambient 
Air, efpecially-thar which is not yet:full-of - warm. fteams ; the ſame cauſes 
that turn-Airinto a Wind, put it into'a motion, that: both diſplaces the more 
©. +42 11; 4, neighbouring and more heated Air, and alſo makes it 
- See, this. difficulty. - pierce far, deeper:1nto the: pores of .che skin, whereby 
more. targely handled , coming to be ſenſible to thoſe pairs, that- are ſomewhat 
is the #R Prtimis.! <omIng to be (enhible co thoſe pairs, that arc ewh: 
nary diſcourſe, © | | More inward chanithe Cuticula,. and far more bot, the Air 
2 + 4. .. 5 turn'dinto wind ſeems to us more cold, than the reſtag. 
nant Air, (if I may ſo ſpeak) upon ſuch another-account, as that, upon which 
. if a man-has one of his-hands hor, and-another not, the-ſame body that will 
appear lukewarm. to.this, will appear cold. ro the other 4 becauſe, thoygh the 
felr body be the ſame, yer: the Organs of feeling .are differently diſpos'd, 
And to confirm this do&rine by an Experiment, (which has ſucceeded often 
enough, and need not ſucceed Always ta ſerve our preſent purpoſe, ) we wil 
add, That-though Air blown through a pair of Bellows upon ones hand, when 
zis 1n-a moderate temper, will ſeem very cold.; .yer, that the ambient Air 
by being thus curn'd-into Wind, dogs: indeed acquire a relative coldneſs , ſo 
a5 to ſeem:cold roour-ſenfes, - bur, yer: withour.. acquiring 'ſuch. a cold 25 1s 
| | BE» pre- 


% 
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preſum'd, may appear by tats, that by blowing the-ſame Air with the ſame 
| Belloivs upon Wearher-glaſles, though made more than ordinarily long, and 


by an Artiſt eminent at making them, we could not obſerve, that this winds 


bearing upon them did ſenſibly refrigerate either the. Air, or. the Liquor. 


Though tis not impoſſible, but that in ſome caſes the wind may cool even. 


anwate bodies, by driving away a parcel of ambient Air, impregnated with 
exbalations leſs.cold, than che Air that compoſes the wind. But this is nor 


much, if ar all, more than would be effe&ed, if, Without a wind, ſome other 


body ſhould precipicare our of the Air near the Weather-glaſs,the warmer Efe 
fuwa we have been mentioning, eſpecially if the Precipitating Body intro- 
duce inthe roon of the diſplaced Parcicles, ſuch as may in a ſafe ſenſe.be 
rerm'd Frigorifick, : 

17. Seventhly, nor can we admirc, without a faveurable conſtruction, 
Mr. Hobs his way of expreſſing himſelf, where he ſays, as we have lately 
ſeen,.that All Wind.cools or diminiſhes former heat, For if we take Hear in 
the moſt common ſenſe, wherein the word is uſed, not only by other wri- 
rers; but alſo by Philoſophers, to make wind the: adequate cauſe of Cold, irc 
muſt 1n many caſes do more than diminiſh former hear. For water, for in« 
ance, that is ready te freez, is already aRually cold in a high degree, and 

et the wind (if Mr. Hobs will needs haye that to.be the Efficient. of freezs 
lag) muſt make this nor hor, bur already very cold liquor, more cold yer, 
fore it can turn into 1ce. 


18, Theſe things thusefiablithr, it will not be difficulc to diſpatch the 


remaining part of Mr, Hobs his-Theory of Cold. For, to proceed to his {:xch 
Sefton, we ſhall paſs by what a Coſmographer would perhaps except againſt 
In his. doArine about rhe generation and motion of the wind upon the ſurface 
of the Earth, and ſhall only rake notice in the remaining part of that SeRion 
of chus much ; Thar the moſt of what Mr. Hobs here ſhe vs us,is but,that there 
is.an expanſion of the Air, or a wind generated by the motion and ation of 
the Sun ; but why this wind thus generated muſt produce Cold, I do nor ſee 
that he ſhevs ; nor does his affirming, rhat it moves towards the Poles, help 
the matter. For beſides that we have ſh2:vn, that wind as ſuch, 1s not ſufi- 
cient to produce far leſs degrees of Cold, than thoſe that afe felt in many 
Northern Regions, there muſt be ſome other cauſe chan the motion of the 
Air or teams driven away by the Sun, to make bodies, not in themſelves 
cold, 'for ſo they were ſuppos'd not to be, when the Sun began ro pur them 
In motion) become vehemently cold in their paſſage, For Mr. Hobs cannot, 
2s other Narturaliſts, derive the coldneſs of freezing winds fromthe cold 
teams they meer with, and carry along wich them in their paſſage through 


cold Regions, fince then thoſe teams. rarher than the wind would be = 
cau 
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cauſe of that vehement coldneſs ; and ſo it might juſtly be demanded, whence 
the coldneſs of thoſe cold Exhalations proceeds. Belides that, tis very pre 
cartous and unconſonant'to obſervation, -to imagine ſuch a wind, as he talks 
of, to blow, when ever great Froſts happen, fince, as we noted befote, very 
vehement glaciations may be obſerv'd, eſpecially in Northern Regions, when 
' the Air is calm, and free from winds, 

19. Theaccount he gives in his ſeventh SeRion of turning Water into 
Ice, is the moſt unſatisfactory I have ever yet met with: for a good part of 
thar Scion is ſo written, as if he were affear'd to be undetſtood, Bur where- 
'as he ſuppoſes , that by che endeavour: of the wind to raiſe the parts of the 
Water, joyn'd wich rhe endeavour of the parts of the water towards the Cen- 
ter of the Earth, the uppermo!'t parts of the water will be preſt together, and 
coagulated, he ſays that which is very far from ſatisfaQory.* For firſt, Ice 


is ofcen produced, where no wind can come to beat upon the uppermolt parts 


of the water, and to raiſe them: and in-veſſels Hermetically - ſeal'd, which 
exactly keep out Airand Wind, Ice may be — as many of our Kx- 
periments evince. And this alone were 2 fufficient anſwer, fince the whole 
explication is built upon the aRionof the wind. - But this 1s nor all we have 
to objeR ; for not to urge, that he ſhould have prov'd, that the uppermoſt 
Parts of the water muſt be raiſed in congelation, eſpecially fince R and 
divers other liquors, are contraRted by it, not to urge "this, I ſay, whar ſhew 
. of prohabilicy is there, that by the bare endeavour of the vind, and the gra- 
: vity of the ſuperficiate parts of the water, there ſhould be any ſuch forcible 
. Com>reſſion made, as he is pleas'd to take for granted, And yet this it ſelf 
is leſs improbable, chan that ſuppoſing the uppermoſt parts of the water to 

' be preſſed rogether, that es a ſufficient to coagulite, as he ſpeaks, or 
rather congea] them into Ice. -* So bold and Finltkely 2n afſertion ſhould 2t 
| Jeaſt have been countenanced by ſone plaufible reaſon, or an example in ſome 
meaſure parallel. * For I remember not any one ne, wherein any degree 

of compreſſion, that has been imploy'd, much leſs fo flight a one as this muſt 

be, conſidering the cauſes whence tis ſaid ro proceed, can harden any liquor 
Is the new Experi= \2to Ice, or any other hard body. And in the Experi- 
ments touching the ment, we have elſewhere mentioned, of filling a Pews 
| Fpringof the Air, - ter veſſel with water, and when tis exaQtly clos'd, cort- 
preſſing ic by the knocks: of a Hammer, till the water be reduc'd to pene- 

rrate the very Peter, we found not that ſo violent a comprefſion did 
give rhe water the lezſt diſpoſition to turna hard body. And as for the way 
Mr. Hobs atfigns of Increaſing the thickneſs of Ice, tis very difficult to 
concetve, how a cake of Ice on the top of the water, being hard frozen to 
the fides of the containing veſſel, and thereby ſevering berwixr wm ” 
clude 


\ 
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eluded water and the external Air; the wind that cannot come to: touch 
the water, becaufe of rhe interpoſition of the hard and rigid Ice, ſhould yer 
be able, ſometimes ar the depth of nine or ten foot, or much furthet, .to 
heat.upen the ſubjacent water, and turn it into Ice. And it is yet more dif- 
ficult ro conceive, hov the wind muſt do all this, when, as was lately noted, 
the water doth very often freez more aud more downwards, toa great depth, 
in places where the wind cannot come ro beat upon it at all, And as to 
what Mr. Hobs further teaches, that the Ice muſt contain ma- | 
ny Particles of air recetv'd into it,we have elſewhere occaſion See the IX. Title 
ſhow, how erroneouſly he-diſcourſes about thoſe Icy bub- 7 x Hiftory of 
S. : 
20. The reaſon he aſſigns of*the freezing of water with Snow and Salt, 
does as litle ſatisfie as the reſt of his Theory of Cold. For nor to mention, 
that he affirms without proving it, that Snow and Salt have in them. a great 
deal of Air ; itis very precarious to aſſert, thar chis Air muſt be preſt our 


every way it-wind, which muſt rake the ſides of the veſſel ; for tis irange, 


that fat more diligent Obſervers than Mr. Hobs ſhould take no notice of any 
-\uch wind, if any ſuch wind there were : bur this is yet leſs ſtrange, than 
that which follows; namely, that this wind muſt fo-. rake the ſides of the 
:yeſſel, as tro make the veſſel by the ſame motion and ation congeal the water 


within ir. For what affinity is there between a wind, paſſing along the out» . 
. kde of aglaſs, altogether impervious to ity and the turning a fluid body, in-, 


cluded in that glaſs, into a bard and brittle body. The wind indeed may 
perhaps, if it be ſtrong, a little ſhake or 2girate the particles that compoſe 
the glaſs, and thoſe may communicate ſome. of their motion to the contis 
guous parts of the water 3 bur. why all this muſt amount to the turning of 
that water into Ice, is more, I confeſs, by far thanI can apprehend, - Eſpee 
cially ſeeing, that though you long blow upon a glaſs of water with a pair 
of Bellows, where there is not an Imaginary wind, as Mr. Hobs's, but a 
Real and manifeſt one ; yer the-water will be ſo far from being frozen, that 
our formerly mentioned Experiments (of blowing upon Thermometers) 
make ir probable, that it will ſcarce be cool'd. | And if Sea-ſalr do cornain ſo 
much air, by vertue of which, it, as well as the Snow, proJuces ſo intenſe a 
degree of Cold, how chance that being refolv'd in a little water without 
Snow, it does not produceart leaſt a far greater degree of Cold than we find 


It to do ? Beſides.in the Experiment we made(and elſewhere” | 
ED though. See the I. Seffion 


mention) of freezing water ſeal'd up in Bubbles, though ©7102 dl 7 of. 


the Bubbles were ſuſpended in other glaſſes , whoſe ſides no 
Where to:ched chem, and th remaining, part of whoſe cavities 4p 
ere fll'd ſorn2 wirh Air, and ſome Wich unfreezing liquors; What Vikeli 
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| {4-; 5s 
hood is there, that Mr. Hobs's inſenſible Wind ſhould be able to occaſion 6 
many ſucceſſive Rakings through differing Bodies, as there mult be , co pro- 
Pagate the congelative motion (if I may ſo call it) -of the wind, through 
the firſt glaſs, to the included Air or Liquor , and through that new medium 
to the glaſs containing immediately the water, and through that to the in» 
Lk parts of the ſeal'd up water. And it might be furcher objeRed, if 
It were worth while, that Mr, Hobs does not ſo much as offer at a reaſon, 
why ſpirit of Wine, Aqua forts, or even* Brine, if ic be of the ſtrongeſt 
ſort, are not either by this mixcure, -or Chere in E,g/aud) by the Wind ih 
the open Air turh'd into Ice, as well as many other Liquors are, | 
21, The reaſon why Cold is wont to be more remiſs in rainy or cloudy 
weather, than in that which is more clear, is not better given by 'Mr, Hobs, 


_ thanby ſome others that have written before him : for not to mention, that. 


I have ſeen great frolts, and laſting enough in cloudy, and ſumetimes very 
dark weather ; that which he talks of the Winds being more ſtrong in clear 
weather, than in cloudy, is of no great importance ; fince common Expeti. 
ence ſhews, that in clear weather the Air may be-very* cold, and the froſt 
very great, where no Wind is felt to rake, as he would haveir, the ſuperfi- 
cies of the Earth. Nor does Experience 'bear witneſs to what: he not warily 


enough pronounces, that the /eſs the Wind is, the leſs 1s the Cold, There are 


' buttivo Phenomena more, whichin this Setion Mr. Hoss pretends to ex- 


plicate : The one is, that indeep Wells the Water does not freez ſo much, - 


as1t does upon the ſuperficies of the'Earch. Pur rhe reaſon 
* as of this'we elſwhere take occafion to conſider, and therefore 
GG Fw in this place we need only note, that Mr. Hobs has not right- 
ly aſſigned ir, by aſcribing.it to the Wind's entring More or 
leſs into the Earch, by reaſon of che laxity of its parts ; fince beſides that 
it 1s very improbable, that che Wind ſhould not, as he ſays it does not, loſe 
much of 1ts force by entring into the Earth ar irs Pores, 'and other leſſer 
cavities (for that ſeems to be his meaning by the laxity of rhe Earth's parts) 
to ſo great a depth as water lies in ſeveral Wells ſubje& to freezing : b2fides 
this, I fay, Experience teaches us, that Wells may be frozen, though their 
Ocifices be well covered, and the wind be thereby kept from approaching 
the included water by divers yards ; and very many Wells, that are ſubje& 
to freez, when Northerly and Exftwardly winds reign, will likewiſe be fro- 
zen in yery cold Winters, whether any Winds blow, or nor. 
27. The other, antl laſt Phenomenm, Mc, Hobs attemprs to explicate, 1s, 
Thac Ice is lighter thaa Water. The cauſe whereof , ſays he, 1s manifeſt 
from whar I have already ſhown; namely, that Air is receiv'd in, and ming- 
led wich the particles of the Water whilk ic is in congealing, But that = 


( 321 ) 
is not the true Reaſon, may be argued from hence, That if a convenient 
fhap'd Glaſs veſſel be. fill'd rop full with water, and expos'd either unſeal'd 
or ſeal'd to congelation, the Ice will have tore of bubbles, which, ar leaſt 
in the ſeal'd veſſel, cannot by Mr, Hobs, who will nor affirm Glaſs co be 
pervious to the Air, be pretended to proceed from 'bubbles, char gor from 
without Into the water, whilſt it was in congealing. And we - 
have ſometimes had occaſion to manifelt by particular Expe- 
riments purpoſely made, how little of Air there isevenin . 
thoſe bubbles that are generated in Ice,made in veſlels,where 
the Air was not” kept from being contiguous to the Water, | 

23. And thus have we gone through Mr. Hobs's Theory of Cold. In his 
propoſing of which, we wiſh'd he had in divers places been more clear ; and 
in our curſory Examination of which, we have ſeen that moſt of the Particu+ 
lars are either precarioms, of erroneoms, and were they neither, yet the whole 
Theory would, I fear, prove very 1=ſ#fficient, Since an attentive Reader can» 


See the IX, Title 
of by Hiftory of 
C0 


not bur have marked, that this learned Author has paſt by far the greatelt . 


part even of the more obvious Phenomena of Cold, without attempting to 
Explicate them, or ſo much as ſhewing in a general way, that he had Conſi- 
der'd them, and .chought them explicable by his Hypotheſis : By which he 
that will fairly explain all the Pharomera recited in the Notes we have been 
drawing together, and which yet contain but a Beginning of the Hiſtory of 
: Cold, ſhall give me a very good opinion of his Sagacity, 
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A Poſiſeript. | 


Hough the haſte, I am obliged ro comply with, keep me from annexing 

the Hiſtorical Papers, wherewith I had thoughts ro conclude this 

Book, concerning Cold ; get fince the N:ture of the paſt Examen 

gave me but lictle Opportunity to teach the Reader any thing more conti- 

derable, than that Mr, Hobs's Doarine is Erroneous ; I am very inclinable 

to make him here ſome ſuch lirtle amends, as the Time will permit, for that 

Paucity of Experiments. And therefore fince in the laſt SeKion 

Pas. 258- of the foregoing Hiflory, upon occafon of an Experiment very im- 

perfeRly, and nor incelligibly deliver'd by Berigardw, I intimate my having 

elſewhere plainly ſer down, eitker the ſame he meant, or one of that nature, 

and that with conſiderable Phenomena unmenction'd,by him ; 1 chuſe rather 

to borroiv ſome Account of it from another Treatiſe, to which: it belongs, 

than not gratifie ſome of the Curious, to whom the Lhenomena 1 ſhew'd 
them of ir, ſeemed noleſs pretty than ſurprizing. 

The way then us'd in making this Expetiment, may be gathered from 

the following Dire&ions, 


Take of good unſl:k'd Lime three parts (or * chereabours,)of (yellow) Orpt- 


: '_ ment one patr, of fair water I5, 
* According to the goodneſs of the Lime,of which, ,- 16 parts ; beat the Lime orofly, 


7f i be very firong, two parts may ſerve the turn, : F 
and which, if it be too weaks may make the Ex- and powder the Orpiment, (with 
periment miſcarry. care to avoid the noxious Duſt 


. that may flyupf,) and having 
9 pre ich, I uſually cau - . . R 
T = - gy" han oc = a A put theſe ewo ingredients into the 
ſome other way ſecur'd from Avolation, and from Vers let them remain there for 
barming the veſſe! wherein "tis younded, ro or three hours, or longer, if 

needs be, remembring to ſhake or 
fiir the mixrure from time to time. By this means you will obtain a ſome- 
what fetid Liquor, whereof by warily Decanting, or by Filcrating ic, the 
Clear part muſt be ſever'd from the reſt. 

In the mean time take a piece of « ork, and having lighted ir ſo, that it 
1s kindled throu:hout, remove it f1om the fire, whillt *is yec burning, and by 
a yuick immerſion quench it 1n fair water, And having by this means reduc'd 

g, | 0 
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jt a coal , you may (in caſe you have not err'd in the opet:tion) by erind« 


ing it with a convenient quantl- 


ty of Gaum- water * bring It to * hich for this fe "will [ffice fo mil q by 


the- colour and conſiſtence of a 


diſſolving Gum-Arabick in 41:itle fair water, 


ood black Ink, chat you may uſe with an ordinary Pen, 
Whillt theſe things are doing, you may take what quantityy ou think fic 


of common * Mriminm, and two or three 
times its weight of ſpirit of Vinegar 


(which needs not be for this purpoſe 


much ſtronger than phlegm, and to 
which even undiQill'd Vinegar may be 
a ſuccedaneurm) and putting the Pow- 
der and Liquor into a Glaſs-Vial, or 


* This is known in the ſhops by the name 
of Red Lead, and is bere ſpecified, as being 
cheap and eaſte to be procur*d, though 1 


ſuppoſe that other Calxes or powders of 


the ſame metal,if they be not ſophiſticated, 
may ſerve the turns 


any other convenient veſſel; ler them infuſe over hot Embers, or in ſome 
conſiderably warm place for two or three hours more or les, till che liquor 


haye acquir'd a very ſweer taſte, 


All things being thus prepar'd, take a new, or at leaſt a clean Pen, and 
write With ic ſome ſuch thing, as you either detire or need nor fear to have 


read, berween (if you pleaſe) or, which 
is ſafer, * over the 1 ines, which contain 
your ſecrer, and which are to be trac'd 
with the ſolution of /fiminm ; for this 
Liquor, if it be ei: her well decanted or 
filtred, will be ſo clear, that what is 
written With it by anew Pen, will not 
be ſeen on the Paper when ir is dry, 
Laſtly, when you would ſhow the 
Experiment , dip a ſmall piece of 
Sponge, or a Linnen-rag (or, for a need, 


* if you write firſt with the 5lack Irhy and 
ther with the ſolution, the lines muſt be 
made ſomewhat diſtaat, that thoſe which 
expreſs your ſecret may have room be tween 
the others, and therefore the better to avoid 
ſuſpition, I chaſe rather 3 write fir w:th 
tbe inviſible 11h, and then over that with 
the black, as if I had writ on an ordina» 
ry piece of white paper, by which means I 
could Write the black Lines as cloſe as I 
pleaſed, 
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a litcle Paper wreath'd) in the water, that was made with Lime and Awr;- 
pigmenturs , and with this liquor, which, though ic ſmell it, will look Iims 
pid and clear, wiping over the Paper, it w'll preſently at once, both wipe out 
or obliterate what was written with the black Ink, and make all that was 
written with rhe invicble lok, though perhaps in the ſelf ſame lines, appear 
black, ſo as to be very eaſily and plainly legible. 

This is the way, to which many years ago my Trials led me, of making 
this odde Experiment. For the performing whereof , 1f any can propoſe a 
more Faſie and Better way (for I find' by an Inquifitive * Traveller, that 


—_— 


PEI 


* That lexz1ned Gentleman Mr, H, Oldenburg Secretary to ihe Royal Socicty. 
Ss 2 there 
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there are-more ways than one) I ſhall willingly learn ir, In the meantime 
the Reader may perceive, that I did not cauſleſly-intimare, That the learned > 
Berig ara, though he would manifeſt a great thing in Philoſophy by this Ex- | 
periment, did yer either not Underſtand himſelf thar part of it he pretends | 
ro Teach, or has omitred one of the main Ingredients of the water of Orpi- 

ment he ſpeaksof. For 1 did not find, that even by a long Infuſion, nor 

by ſome D:coRion of the Orpiment alone (withour the Quick-Lime) 

there would be produc'd a Liquor, either obviouſly fetid, or that would. 
perform ſo muchas a Leſs matcer, than what that, which he mentions, 
ſhould, And whereas he ſeems co commend this way (though but between 

Lines wricten with common Ink). for the writing of things one would not 

have to be diſcovered, and tho I have yet met with no body, that having 

ſeen the Experiment, is not of his mind; yet I remember, that when, -many. 

years ago, 1 was making Trials concerning the ſeveral ways of making invi- 

fible Inks, my Conje&ures led me to diſcover, that I could very readily 

bring, what was written with a ſolution of Mmm, to be legible by the 

belp of a fire 3 as well as I could alſodeteR by the ſame way ſeveral inviſ= 

ble Inks, which are believ'd ro require appropriared 1.iquors to make them 
Confelſs their Secrets. Bur I muſt reſerve the Reflections, and other parti- 

culars that relate to this 'Experiment, for the Treatiſe to which tt belong d, 

Only I willnow add, That beſides the abeve-ſpecified motives to communt- 

eate What I have ar preſent written of it, I was the rather induc'd to doſo, 

becauſe 1 had mertion'd, but not raught this Experiment, in the Hiſtory of ; 
Whiteneſs and B'ackneſs ; and becauſe alſo Perigardis is not the only Author: / 


of Note I have mer with, that having made patticular mention of the. Expe- 
ment, has given the Curious but a lame and unſatisfatory Account of 1t, . 
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AN 
ADV ERTISEMENT. 
TO THE 
READERS 
0-8, 


The following EXPERIMENTS, bythe 
Author of che foregoing Hiſtory. 


red of me an Account of what I had obſerved, or 24: age of the —_ 
tried, conterning Gold , they recommended the San S mot of ay 
| making of 1 rials about that ſubjeft to the Lear- Honourable Perſon \ & 
1wd-Dr, C. Merret, who having diſpatched what be in- 
tended, much earliey than 1. could bring in my far more Voluminous Papers , hs 
long ago preſented Hu to that Illuſirious Company : and ſince That, has thought 
jt to let them indear my Treatiſe, by their being Annexed toit, and compoſing a 
part of It ; and that ſuch a part, as much might be ſaid of it, if after 1 have n- 
form'd the Reader of its having obtain'd the Thanks of a Society, that is too 
much accuſtomed to receive ard produce Excellent Things, to be ſuſpefted of va- 
lung Trifles, I conld think, it needſul and proper to grve thoſe Papers any other 
Elogium. And it falling oat fortunately enough, That the Doflor and I (being 
at ſome Miles diſtance) did u3t communicate our Deſigns to one another ; as [ 
knew Nothing what he had been doing, till I beard it publickly read at Greſham 
Colledge, when far the greate(# part of my Experiments were (as 1s known to 
wore Perſe 15 thaii ont )" already recorded ; So | afterward: ſcrupulouſly m—_ 
ET 2 0 FO. roms . 


IH 7 the ſame time that the Royal Society requj- This is pointed atin the 


{ 9 - | 

from borrowing the Trials mentioned in his Papers, toeurich mint. Which fars 
bearance nas rhe more eaſie to'me, becauſe after the firſt time 1 heard thoſe Pagers 
read, 1 never defired a Copy, "nor had a Sight of them. By this means it hap- 
pened, That beſides thoſe many Titles, which being handled ar large inthe Hiſto. 
71, are left untouched in the following Traft, even on thoſe Occaſions, where the 
Learned Deoftor and | happen to treat of the ſame ſubjefts, our Trials ave but 
Very few of them corncident ;. upon which ſcore, the Reader will meet with more 
Variety betmixt ns, than probably ke would haze expefled to find ,on ſuch an Oc. 
Caſion, 


Having drawn up this Advertiſement about the Doflor's Papers, «s ſuppoſng 
them the very ſame he preſented to the | oyal Society 5 upon a ſight of the fol- 
lowing Sheets, (as they were ſome hours ſince brought me from the Preſs, ) the Ad. 
ditions 1 there find, wake it appear neceſſary to ſay ſomething further to the Kea- 
der. I muſt inform him then, that about*the middle of this Winter, and about the 
end of December 1664. / preſented to the Royal Society ſeveral. Bocks, Con- 
raining each of them Erghteen or Nineteen'of the Twenty One Tiles, whereof my 
Hiſtory conſſts ; that the Virtuoſi might have 1Le—Opportunity of the Cold 

EE (which then began to be ſo ſtrong, as to keep the Preſs from 

Seethe my: we Ad- diſpatchirg the reſt of the Bouk_) to examine my Experi- 
-——_ ; amen” ments, and add to. therw ; ard one of theſe being delrvered 
to the Dotlor, as the likelieſt Perſon to make uſe of it, toge- 

ther with an Order to the Statiorer, to let kim have, the remaining Sheets of the 
Book, as faſt as they ſhould from rye to time be Printed, ' He hadthe (uriyfhty, 
as to Enlarge ſome of the thizgs he had already tried, and brought in himſelf 
(as 15 1ntimared in the Erghteemh Page, ) ſo to make Trial of ſome particulars, 
that 1 had propoſed and performed, which either their Importance (_ as the way of 
freezing from the bottom upwards, by me ſuggeſted, and the weight of Bates fro- 
zen and urfrozen,) or his Ofportumry ined him to make' choice of ; tind has 
. been pleaſed to afford them place among his 

(a) Among which I am fince informed, ,,,,, Experiments (a) 3 by which means, 
-0magy tried divers, before he ſaw my though 7 coincidence of what we deliver 
- will appear to happen more frequently , than 

the Advertiſement will make one expeft ; yet ro ſuch "Readers as do not prefer 
Variety before Certainty, theſe comcident Paſiages will not in likelihood be unac* 
Ceptable, For in thoſe Caſes, where the Events of our Trials are the ſame, 'tit 
; like the Truth will be the more corfir- 


(b) Soone of the chief Paſſages of the ge (b); and in Caſes where the $ weeeſ- | 


Examen of Aufiperiſtaſss is much confirmed 


by the Seventeenth Page (of the following Papers,) which contain an Account of a Trial made-: 


by th? commard of the Royal Society, ro Whom it was propoſed by the Author of the Examen, 
with a recueſt, that they would be pleaſed ro arder it to be mades ſes 
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ſes art wtty differing, the Reader will be excited to make farther Tria's himſetf, 
and will be thereby enables to judge, which Trials have been il. moſt carefully 
made, and the moſt warily delivered. And, though 1 think it but a Neceſſary 
Profeſſion for me, to ſay on this occaſion, That I am pretty Confident of my havirg 
erformed my Duty, as to the Hiſtorical part ;, yet this need not hinaer, but that 
moſt of the differing ſucceſſes, we are ſpeaking of , may prove but Inſtances of the 
Truth of what 1 long ſince admoniſhed'the Keader (in my Preface,) That there 
are among the Experiments of Cold, divers that are liable 30 Contingencies: So 
that, as 1 would not have the Papers of this Learned Man comprehended in what 
1 ſaid of the Fejuneſs of the Writers I had met with, who treat of Cold, in a Pre« 
face written, when 1 was not ſure the following Papers would not be made publick x 
ſo [ hope the Receptien of theſe Papers of this Ingenious Perſon will be ſuch, as 
way invite hins to haſten the Publication of thoſe fruits of his Lear- : 
wng and Induſtry on another ſubjeft, which divers of the Virtuoi = Art of 
do not more Expet, than Deſire, to have communicated to them, "I 


AN 
ADVERTISEMENT. 


WV Zat the Reader may not wonder to find the following 
Dialogue cited in the Hiſtory of Cold,” whereunto ne- 

- wertheleſs it is ſubjoyn'd; he is to be informd, that a 
Settion about Antiperiſtaſis was really both written and tran- 
ſeribd before any part of that Hiſtory was ſent to the Preſs. 
But finding, that the Acceſſion of new Particulars had ſo much 
ſwell'd it, that 'twas unfit to paſs (as T firſt deſign'd it ſhould) 
for one of the Titles of the Hiſtory of Cold, 7 judg'd it conve- 
nient to ſever it from the*reft, upon the ſcore of its bulk, and 
yet annex 7? to them upon the Account of thoſe many Hiſtorical 
Paſſages in it, that belong to the ſame ſubjett, that is handled 
in thoſe Settions, The Reader will quickly find, that the Tratt 
conſiſts of two parts, whereof the firſt ( which to allow the more 
Freedom of Inquiry and Diſcourſe, written in the way of Dia- 
Logue, ) contains an Examen of Antiperiſtaſis, without pretending 
to queſtion it abſolutely and indefinitely, but rather, as it is wont 
to be Taught and Provd. And this Dialogue, for reaſons, that - 
it too little concerns the Reader to know, and would take up tos 
much time to tell him, both begins as a Continuation of ſome for- 
mer Diſcourſe, and ſomewhere mentions the Author, as a Third 
or Abſent Perſon. And to make it the more like to other Dia- 
dogues, the Quotations are not made with the Author's punttual- 
L1 x veſs 


An Advertiſement. 


neſs in the reſt of this Book, but yet with his uſual faithfulneſs, 


nor hath his Introducing men Diſcourfing ( as it were by chance ) 
kept him from putting into the Margin the very _s of ſome 
Paſſages, which he thought the moſt important and likely to be 
diftruſted. But though this firſt Part be entire and finiſhd in 
its kind, and ſo might very well (if not beſt) have. been put 
forth Single, to invalidate the common Dottrine of Antiperi- 
ſtaſis, (in the ſenſe wherein 'tis there opposd;) yet becauſe in 
Philoſophical Matters, "tis not ſo much V/ _ or Applauſe, that 
is to be ſought, as Truth ; I forbore not to ſubjoyn to a Diſcourſe, 
that may perchance ſatizfie moſt of my Readers, ſome ſcruples 
about which 'I wiſh'd for further ſatisfattion and Certainty my 
elf; of the chiefeſt of. which, the Sceptical' Confideration will 
gzve the Reader an Account. | | 


CATALOGUE 
Of all the 


PHILOSOPHICAL WORKS 
Publiſhed by our AUTHOR. 


MT Phyfico-mechanical Experiments concerning the Weight 
and Spring of the Air 3 publiſhed in Exgliſ, Anno Dom. 1660. 
F A Continuation of them, Part I. 1669, | 
Ms The Defence of the New Experiments, &-c. againſt Franciſcus 
inus. 
The Examen of the Phylical Dialogues of Thomas Hobbs, concerning 
the Air. Theſe two were publiſhed, 4.D. 1661. . 
* The Sceptical Chymitſt. 1661, , 
* Phyſiological Eſſays, together with the Hiſtory of Fluidity and 
Firmneſs, and ſome other Tracts, Printed 1662. 
* The Experimental Hiſtory of Colours begun, A. 1663. 
Concerning the uſefulneſs of Experimental Philoſophy 3 the firſt 
Tome: A. 1664. 
The ſecond Tome was Printed, 1669. | 
* A Tract concerning the Origin gf Forms and Qualities, 1666, 
Though this Trati was turned into Latin divers years before the 
Genevian Collefion was publiſhd, yet was omitted therein whence 
it appears, that the Publiſher was not very cautious, who affirms in 
his Preface, That all Mr. Boyle*'s works are contained in that 
Volume, 


The Experimental Hiſtory of Cold begun, to which is ſubjoined a 
Diſſertation concerning Antiperiſiaſis, together with an Examen of 
Mr. Hobbs's DoQtrine about Cold 3 1665, 


* Hydroſiatical Paradoxes 3 1666, 
* The 


A Catalogue of the Author's Books, 


# The Origin of Forms and Qualities 3 the ſecond Edition; to which 
is annexed a Diſſertation concerning; Subordinate Forms 3 1671. 

* Tracts concerning the Coſmical Qualities of things; Coſmical 
Suſpicions z the Temper of the Marine Regionsz the Temper of the 
Subterranean Regions, and of the Bottom of the Sea ;- 167 1. 

* An Effay concerning the Origin and Virtues of Gems 3 1672. 

A Tract containing New Experiments between Flame and Air; 
' together with an Hydroſtatical Diſſertation 3 1672. 

* Some Eſſays concerning the wonderfull Subtilty and Efficacy of 
FMuviums, and their determinate Nature3 1693. 


Some Tracts conſiſting of Obſervations concerning the Saltneſs of 


the Seaz with a Sceptical Dialogue concerning the Nature of Cold both 
politive and privative 3 1674+ 

Tracts containing ſome Suſpicicns concerning ſome Occult Qualitics 
of the Air; with an Appendix touching Celeſtial Magnets,e>c. 1674. 

An IntroduGion to the Hiſtory of particular Qualities in the Phylo- 
ſophical TranſaRions N. 63. p. 2057. | | | 

'* Of the Excellency-of the Mechanical Hypotheſis; N. 103. p.53- 

Experiments and Obſervations toncerning the Mechanical Production 
and Origin of ſeveral particular Qualities; together with ſome Reflexi- 
ons upon the Hypotheſis of Acid and Alcaly 3 1675. 

The Sceptical Chymiſt, or Chymico- phyſical Doubts and Paradoxes 
about thoſe Experiments, whereby vulgar Spagyriſts do labour to evince, 
that Sal, Sulphur and? Mexcury are the genuine, Principles of things to 
which, vis.'in this 2d. Edition, ſundry Experiments and Conliderations 
are ſubjoyned concerning the Produciblenefs of Chymical Principles 3 
1680. | 

* A Continuation of newPhyſico-mechanical Experiments the ſecond 
Part ;, 1680, | 

The Aerial Nociluca, or ſome New Phenomena and a Proceſs of a 

Faditions ſelf-ſhining Subſiancez # 680, | 

New Experiments and Obſervations made upon the Icy NoRiluca, 

to which is annexed a Chymical Paradox 3 168+. 


"Theſe are the Philoſophical works of our Author hitherto OE 3 what 

be hath wrote in Divinity belongs not properly to this place ;, not to 
mention ſeveral Diſſertations of his which you may find here and there 
Tnterſperſed among the Philoſophical Tranſafions publiſhed in Print. 
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| Great progreſs having been made at the Preſs in the Se- 
A cond Edition of the Hiſtory of Cold, before the Author 
. A. was acquainted with it, he did not. think fit to make any 
alteration of the Former Edition, but left it to come forth this 
year, juſt as it was printed ſeventeen years ago, Viz. in the year 
1665. . | 
For the ſame reaſon, the Author declind making any altera- 
tion in the IntroduQtory Preface ; whoſe prolixity ſeew'd wery 
excuſable, becauſe it was not barely a Preface to the particular 
Book whereunto it was prefix'd, but (as the Title was defign'd to 
intimate) containd divers Confiderations Introduttory to the * 
Hiſtory of Cold 7» general, and ſuperadded divers Experi- 
ments and Obſervations to thoſe that were deliver d in the Hi- 


feory it ſelf. 
ory #t ſelf. ; 


The Publiſher to the Reader. 

The Author thinks he may juſtly hope, that Equitable Readers 
will not look upon the Thermometrical Difconrfes that are pre- 
misd to the Hiſtory. of Cold, as wnfit to appear again with it, 
tho ſome 'of the Particulars, that are there deliver d as Pa- 
radoxal, are now ackncwledg'd for Truths by moſt of the Virtuoſl; 
and others, that are propos d as new Obſervations and Pradtices, 
are at preſent come into common uſe among the Curious. For 
the ancient date of theſe Diſcourſes will eafuly make jt appear, 
that the: things they mainly confiſted of, were then Novelties. 
And he hopes it will wot dijparage them among Fquitable Rea: 
* ders, that many have fince thought fit to emtrace the Opinions, 
and make uſe of the Fraftices, there propas d. 

But 'twill be now expetted that ſomewhat ſhould be ſaid about 
the following Appendix, wherein the Author is very ſenſible that 


he ſtauds more in need of the Reader's equity and_ favour. Far, 


not being ſolicited to make a Stxond Edwion, ( after $HHens Cuxics 
ſity SR Fire of Londan hag diſpers hor deſtroy the Firſt, 
tt! want of leifure made him unwilling, and want of health al. 
moſt unable, to reviſe and proſecute that Work ; he threw aſide 
the Particulars he intended to add among other looſe Papers, 
where for many. years they lay nqgſeitca, and probably thexe 
were divers of them loſt : ſo that when the Stationer and ſove- 
ral other perſous were preſſing to have a New. Edition: of the 
former Hiſtory of. Cold, and gave the, Author wtice that a 
good part of it was alre , printed off, aud waited for ſome Ad- 
ditions that they earneſtly defird, he had much ado to retrieve 
any coufiderable number of Notes. ; moſt of which too being ecca- 
fronally written, when he could not get one Exemplar to colate 
them with, (the Stationer himſelf having wot ſo much as One 
Book left) it was almoſt neceſſary that many of them. ſhould not 
be ſo written as to be eafily and ſinoothly joynd to the Titles of 
the formerly Publiſh d SY So that the Author (who at 


that time was much indiſpos d) having neither health nor leiſure 


to put this Chaos of looſe Memoirs into ſome order, defird a 


Jearned 
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The Pabliher to the Reader. h 
learned Friend to take upon him the trouble of doing it for him: 
yet *twas not prſſible for all that ingenious perfon's care and dili- 
gence, to give a good method and ſmooth connexion. to fo con- 
fwd an heap of Particulars ; atl that the difficulty of the At- 
tempt permitted him to dot, being to refer the Particulars, as 
_ as might be, to the reſpeitive Tittes they ſeem'd moſt to 
long to. 

da that the Reader be told, whence the Materials have 
been taken, whereof the following Appendix doth confift. Some 
few of them have been drawn out of Printed Bozks, becauſe 
"Cold (in it ſelf a ſubjett barren enough ) has been left ſo un+ 
caltivated by Claſſick Authors, that, according to onr judicious 
Verulam's advice, { was not thought fit to caſt away ayy cre- 
dibly related matter of fatt that might add to the Hiſtory of 
 i#f. But the greater number by far of the following Particulars 
was taken from the Relations of . Navigators and Travellers, 
whom the Author had the Curioſity to conſult about the Phazno- 
mena of Cold, they had met with, And for the better gain- 
ing of ſuch Informations, he became an Adventurer in that which 
is commonly called the Company of Hudſon's Bay ; to which 
thoſe that are frem time to time ſent from London, do, either 
in their Voyages thither and back again, or in their (tay in 
that frozen Country, not unfrequently meet with conſiderable, 
tho umvelcome effects of Cold. But two perſons there are above 
the reſt, from whoſe Anſiers the Author drew the confide- 
rableſt part of the followinx Appendix. One was an ingenious 
Engliſh Phyſician, dead many years fince, that was Archiater 
to the then Ruſſian Emperour ; for whom our Author having 
furniſh d this Phyſician with ſome pleaſing , and yet effedtaal, 
Chymical Medicines, that were very well lik'd, and nobly re- 
warded, by the Czar, the Author defir'd as his recompence, to 
have ſome Obſervations about Cold (whereof he ent a lift) 
made in Ruſſia, and eſpecially ar the City of Moſco, where 
the Phyfician, attending his Maſter, reſided. The Anſwers to 
- T 2 Mr. Boylew 


The Publiſher to the Reader. 
Mr. Boyle's Queries were :by misfortune not ſent by themſelves, 
-but in ſeveral Letters intermingled with ſo many other Paſ. 
. ſages, relating to the Ruſſian Monarch's Government, Religj- 
on, &rc. that to put them in the Writers own words (which 
was thought the faireſt and ſureſt way to prevent miſtakes ) ſome 
of them muſt be diſmembred from the Context, and ſo muſt 
appear as torn and incoherent rags, and conſequently to the 
great diſadvantage of the Papers, they are made parts of. 
The other principal Informations to be met with in this Ap- 
pendix, the Author receiv'd in divers Conferences he procurd 
with an ancient Sea Captain, who was lookt upon as the grea- 
zeſt Navigator into the Northern Seas, that has been known ; 


| } av which account his Majeſty himſelf had the Curiofity to 


end for him, and diſcourſe with him. This luſty old man had 

made above thirty ſeveral Voyages into the Frigid Zone, and 
being then (as he flill is, if he be yet alive) in the ſervice 
of the Company of Hudſon's Bay, was upon that acconnt the 
more willing, and the more free, to make Anſwer to the Au: 
thor's Queſtions, even when it requird the diſcovery of his moſt 
ſecret Obſervations. And, that this Preface may not be alto- 
gether ufeleſs to the deſign of the Hiſtory it belongs to, 7 ſhall 
add on this occaſion, that the Author having been viſited by 
the principal perſon that: venturd to winter in Hudſon's Bay 
{where the ingenious Captain James (often mentioned in the 
foregoing Hiſtory) found it almoſt, if not quite, as rigorouſly 
cold, . as the Hollanders. found Nova Zembla) he was part:- 
cularly inquiſitive to learn of this Perſon, how he was able ta 
ſupport the extreme rigours of the Cold all the Winter long ; 
to which enquiry the Navigator anſwer'd, that the Cold was 
fearce ſufferable the firſt year he ſettled there ; but that after- 
wards they had found an Expedient to make their Wintering 
wot onely tolerable, but comfortable enough : and being preſsd 
to name this Expedient, he inzenuouſly confeſs d it to be this ; 
that they dug fo deep. into the Earth, where they. thought fit to 
erect 
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The Publiſher to the Reader. 
erelt. their Wintering houſe, that ' about one half of their Man- 
fron, and that part wherein they- dwelt themſelves, was built 
under ground ; by which means the Cold Air could not lateral- 
by pierce into it, ſo that they flept 'warm enough, and in the 
day-time could keep themſelves from exceſſrve Cold, as long as 
they continued in that Subterranean part of their" houſe. | 

The following. Papers. having been ſent away to the Preſs, 
without being reviewd by the Author after the Particulars- 
that compoſe this Appendix were rang d in the order they now 
appear in ; when afterwards he receivd them all at once as they 
now ſtand printed, he found (not without being troubled at it ) 
that to __ with the defign of referring Particulars to their 
proper heads, fome Paſſages in this new Model of them had loſt 
the dependencies or the connexions they had in the Papers whence 


they were taken. As for inſtance, the Governour of Smolen- 


ſco upon the borders of Poland and Ruſſia, tho not here call d 


by hu own name, is mention d as a Perſon formerly nominated ; 
which might well be done in the Papers whence this Particular 
was extratted, becauſe he had in them, before that, been quo- 
ted by the name of Lieutenant General Drummond. Nor is 
this (tis fear d) the onely Paſſage wherein the almoſt neceſſary 
diſlocation of Particulars, that \ on had a manifeſt connext- 
on, may need the Reader's pardon, which is therefore begg d by 
the Author ; who yet hopes that theſe Paſſages will not be found 


numerous, and that an attentive Reader will by Circumſtances. 


eaſily enough diſcern- what things are his own, and thoſe com- 
paratively- tew, that might have been more expreſly deliver d, 
as receivd from others. This inconvenience was not eſpy'd till 
it was too late to prevent it, © 


Some few Particulars in the following Appendix may per- 


haps be found coincident as to the main, with ſome Paſſages of 


the Book *tis annex'd to, and yet differing in ſome Circumſtan- 
ces. But theſe the Author thought it candid not to ſuppreſs, 
becauſe. in Hiſtorical. matters Truth i the thing that is to be 
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The Publiſher ;to the Reader. 
prixcipally. regarded :. hefides that in theſe. points wherean. the 
Relations of the Hiſtory and of the Appenditdagree, they will 
mutually confirm each other, (which in matters wheresf few Try- 
. als or Obſervations are yet extant, is a thing of no ſmall mo- 
ment ; ) and thoſe Circumſtances that may ſuggeſt Limitations 
or Cautious may be of good uſe in the Phulolophick Hiſtory of 
Cold, and exgage the curious to make a farther ſearch by heed- 
full and repeated Tryals.  _ _. | 

The Author had divers other Papers that might have en- 
Ws: his Manuſcripts, by a ſudden Fire. that obligd him very 

Z 


opportunity. But without the. proſpett of a larger Appendix, 
the Printer wanted not encouragement to. preſs for a Second E- 
dition, by the favourable reception that was given to the Firſt 
by divers Learned Men, not onely at home, but abroad ; where 
Monſieur Duhamel, famous for many curious and elaborate 
Pieces, in one of his learned Treatiſes, gives this Character of 
the foregoing Hiſtory : Cum anno fupertore inciderim in 
Librum de Frigoris Hiſtoria, ab illaftri & doctiuffimo Viro 
D. Boyle compolitum, quo Argumentum, a Philoſophis pene 
intactum, tam diligenter & erudite pertraRavit, ut vix quic- 
quam accuratius ſperari poſſi. Duhamel Corp. Af. Cap. de 
Frigore. And ſince him an ingenious Dottor of Phyfick, ( that 
in a Cold Climate has written, tho net copiculy, yet learnedly 
and ex profeilo, of Cold) ſpeaks thus of our Author and of his 
Fliſtory : Agmen hoc eruditum { having ſpoken before of the 


chief Authors that have written abcat Cold) claudat Dominus - 


Boyle, Delicium & Ornamentum noſlri temporis, cut jam 
nunc omnem noſtram attentionem renovare xquum eſt. Non 
enim aliam ob cauſam hoc loco ulttmo eum ampleCttendum 
nobis ſervavi, quam ut veluti per compendium, hlberjort ta- 
men 


The Publiſher to the Reader. 


men paulo excurſione fa&ta, & ſepoſito nonnihil capitum pry: 
cedentium ordine, tum ea quz jam partim allata tuere, tum 
| quz dicenda adhuc reſtant, ſine tedio & concinna brevitate, 
Ejus quaſi dutu, quem toto hoc Jubrico & glacial itinere 
ducem mihi propofui, examint ulteriori ſubjicerem. Conrad; 
Diſſertat. Medicophyſ. de Frigoris Natura & Effettibus, pag. 51. 

Theſe juſt Elogies of our Honourable Author (to omit many 
ethers) are here inſerted, not to grate on his modeſty by the 
repetition of his own (tho merited) Praiſe, but as incitements 
to the ſtudious to peruſe his Philoſophy, with the Principles 
thereof, contained in This and his other Trafts, (which in many 
things differ from thoſe of the Peripatus, the Academia, and the 
Stoa 700) in regard they have already paſſed the Teſt of the Lear- 
ned both at home, and alſo beyond the Seas. For tho, as an 
Ingenious Writer ſpeaks in another Caſe, little heed is to be 
given to the Gale of a private man's Fancy, yet tis confide- 
rable, when the Wind blows from all Quarters. The univerſal 
approbation, which the Labours of our Author have met with, 
requires an high veneration for, and medullary. ſearch into, his 
Writings. It was the ſaying of an ancient Rhetor, in reference 
to Oratory, Tile ſe multum profeciſle ſciat , cui Cicero valde 
placuerit ; which may be applied with- as much veracity to 
Mr. Boyle, whoſe Philoſophical Lucubrations about the Subjetts 
he is pleaſed to veutilate and diſcuſs, are the Top of their kind. 
Therein the Initiati may find great encouragement for their pro- 
greſſion, and alſo, Thoſe who are more experienced, and fit but 
one Form below the Adepti, may count it no Diſparagement 
to learn of Him, whoſe Diſquifitions have been ſo Inſtruitive to 
the Learned World. 


J. W. 


An 


TT ———_— 


IIS Om ID error eh ne ere ere 


A REESE TIT 


IG no nd ne IEEE DOSE 


ZR _——— Ez 
Dr CEE oe win REI es 6 <2 Ea or 


$: $2852328 82226226 


3 re! 


AN 


w_ ccomnt of FREEZING made i wn. 
. December IM. January,. FOO: = 


gencies, I muſt neceſſarily premiſe theſe following: circ curnftanc es, fort 
#heſe Expefiments Wete made-in "hard: ele” Es 
alternate relaxations, rhe Froſt continuing: ab "by weeks,” Hg! the =_ 
1 choſe was in Rtone-windows , expofed-ro the ' North; and 'Notth-e 
winds, and ſome upon the ground. -The' veſſels were" Glaſs-caies* of 1 FY 
, veral- bores,-Earthen and Pewrer;ſmall Pans and Potringers, ons of Pew- 
ter and Silver, Glaſſes of 'various 'figures;' 2s Vials,- Cylindti ical; raynd, 
and ſquare, * Flaſques, Recipients," Bolts: -heads;. ind'fome”, Conical 'd 
Moſt whereof by the diverficy of their figure, thetr”'© entice 
—— various effeRs in freezihg, ' as the following obſc 
he quamtty alſo of the liquor expoſed | is ro be conſidered ; for whit, witl 
ſhew a ſmall chin plate 'of Icein # ſmall parcel of ſoine: Jiquors, will ſhew 
none in a greater. 

' Theimethod'I'ſhall follow'in defiveting my Obſeivalidng fall” 1) "firſt 
to Tub-ovet: che wvaridils Miquors or bodies! " whether "fAdrd -or- cokblienc, 
fimple-or compound,” &:c;/ uſed in_this' Fork! Secondly, *whit figures 
obſervable in thoſe Ices:*- Thirdly; five feats arbſitic thence; Fourthly, 
ſore prop ties and qudlitiee,” Fikhlyg! fore 46s 6? Belps both ti to freezing 
and thawing; 'Sixchly;! foreſee of Lees £2207 1h 2y ant oln Nh 
cio -Purſoaties: of which:  partÞetans {Phad Y6cburſe' ts! theſe Inzenivus 

163-0f Mr, Henſbuw, ' re ifired* in yout | Cimlia: ' nl then ro! 'Burtholinns 
his late Book-ae->Nive, ©: Ai ny on colle&ed'"Notes' 'Frotti' various 
Aurhofs; 'adding whatſoever" hal [ thoghe #iicer;!” And? in alt cheſe 1 
Mavo"bately; ſet downamatteriofi fag, neirher: mentioning the: Authors, Wo 
rheſrerfors which Foutdihave been both-neufeous "and 6840165; no! ſhall 


\ endeavour tor to rEncee  reaſon06f the vations yripives one "my be 
[.5! [ *EJO 1 t; "Pj:poair oy o-v7 one 


= Ince the buſh neſs. of Freezing is 'obnoxious to many vicious chit 
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| JU of them into lutnps = white, andjcopſequontly: nor d 


(2) 


done without.a Volume) bug ſhall leaye that province to an Henourable 


ay of ON y, who _—_—Yy much | experience and refleRions- ob 

"As io my kk head of = ny uſed; 1 ſhall begin-wich. common water, 
Which I expoſed in a triple tate, in like quantities, and in open Pans, viz, 
firſt, cold ; ſecondly, boiling hot z -thirdly,. an equal mixture of both the 
former. The effect was chis; 3 the cold was frozen in one hour, the boiling 
hot in two hours, and the mixtgn hour tr: »\ but with this difference, 
that thec Wd freez firſt at-vits top, and aa end had aarge thick cruſt 
before there was 2E T3 of Ice in the\boiJing hor ; bur-ghe mixr and boil- 
ing hot began to free? firſt kr the 'barrom 'bf The 'veſſels; © and when the top 
Was cold, then ic freezed there alſo, leaving betwixt the botrom and top of 
To veſſel acavityforthe water, which-in- time was wholly converted to Ice, 


A ſucceeded. moſt manifelily in theſe waters powred. on a-ſmooth 


here.the cold water yas-preſently frozen, before the boiling hor 
Wa r cyl Ros: cold ar-the bottom: 
aterexbauſted of Air in Mr. Boyl's i ne Was frozen almoſt as ſoon 
 Quantity,expos'd in ap open Pan. ,The Ice whereof appeared white, 
wy ra conlit purely of bub 
a pond aiegll Tube one-foer long half filled -with water. -- .. 
i ns whergin Irſevich.bad been infuſed eiphe moneths ,. congealed 
Jooner thana ike.quantity.of water, into-A-Very white Ice, -- 
cb oe of. all the ſorts of Fitriols freezed ſooner in Pang and Tubes, 
han water, or any other ſojutionof the ather Salrs by much, rhough chat 
of Alume,came very.little (hart of i it.;; The Ice kept. both colour and. xaſte 
upon the leaſt rouch of the tongue, in all of them. 

A lolion of. Flume: did frern.ino.gm ice whicerchan milk, and fluck fo 
cloſe' tQ papel -bdes ofthe Pan, that.it. could hardly be -ſepargred' from itq1;this 
RED the. rmeſt ice. ofiue. rome in; all .my- :Halg . , 20e8t 7 which in! bock 

equalities. \yere Fitzjols,g ſpecially [ 210 
, Sanderer guigkly Firezerh , #74 ſooner Fpan.3s and Ari -tham both 
an * aq * y 

Sat Armonias ſhed proc wanery jo p99 of tte) 3forinche ame (Fn, 
quantity, -and  placg Wick che athex { alcod Wacgrs 3ewould for the 'm , _— 
freez long afrer che former, though ance-ic did frgez before eheme-+ 
5 mon ſalt xwo drachms diſſolved in four ounces of comition: Water ar (for 
thar? Proportion, I pbſgtyed in-all my; ſolutiomp):did in-30+: hours ſpace in 4be 
hart el}ſeaſon-cara ta pretty Midrand white ltey T_—_ the; former ſolutty 
ons became ſo:ityrivo.or. three hours gt the moſt, | - - 

.A Beer-glaſs Was ENeq with -Rtinking Sex-mater full 'of Salr , hich 

W1CnIn 


bles.. The glaſs uſed was a four qunce round | 


(:3)) 
wichin 26, hours acquired at the top a plate of Ice of the thickneſs of an 
a Crown-piece, with few bubbles in- ir, This: taſted alt and” Rinking as" 
before, bur bing diflalved at the fire, or thaw'd 'of its-ſelf, ths Rinking 
tate was gone , but the ſaltiſh continued The: refidue- in.:the glats 
within four days. (the ſeaſon. continuing) and Plates taken: off (once- in 
ewenty four. hours} was frozen throughout, but that at the borrom: of the 
laſs ſeem'd to have a much brisker caſte than rhat at the: top, neicher was 
1c ſo firm and friable as that, I cried another Beer=glaſs with. che ſame wa« 
cer, Which froze-moſt part of ic, bur: the ſeaſon cancinued nor ſo conſtanety 
ſharp ſo lang together, as. in the former Experiment', and: therefore. 
could canclude nothing there-from,: But in (mall broad earthen Pans! fern 
Ice, in 36, hours the ſame water became ice throughout, and with 'the ad- 
dition of a parcel. of ice or ſnow much ſooner, 57 907 cv, 1 

- Some water. way impregnated with as: much Bay-ſalr,: ſome with. as: much . 
Salt-petre, ſame with-as much Sel. Armenac as the water was: capable! to 
zeceive, and neither of theſe did congeat with the higheſt degree: of cold, 
continued (ix days together. EH br pn 29072708 

- A ſolutionof ſalt of Tartar ſoon converted into Ice; but in much longer 
time than common water, 1I obſerved that it: began ro freez in a Tube ac 
the top, bottqm, atd fidesfirſt, leaving the liquorin the middle unfrozen, 
whereas othez-folutions and liquors; congealed uniformly; 'by deſcending, 
of aſcending, or- both at the ſame time, from fide ro fide through the mid. 
dle. Of this I made but one Trial. | oft] 4451 of | 

* Salc-Petre required 28, hours in a very cold ſeaſon, and in that time be- 
came in the! open. Pan a moſt pure White ice perfeRly like Sat Prunelle, 
which an Apothecary miſtook it; for. This ice thrown into the fire (after the 
aqueous humidiry was evaporated) did-ſparkle as that ſalt. uſeth co do. A 
Rrong Liximuium made hereof with an addition of Copperas or Alume fingly, 
.or mixc, ſer in ſnow and ſale, or ſnow alone, was frozen in one vight. 

Sal Gem alone of all the: ſalts, though ſnov and ice. were mixed 
wich it in great proportion, and though the Pan was ſet in ſalc and 
ſnow., could -not. all! that. 'time: be. brought to congelation'; an odd Ex- 
periment, Phlegm of Y:triol did. freez ſooner than rhe ſolutions: before 
mentioned. : | ER 

Oyl of Yitrio{ begins congelation ( or congulation rather) near as 
ſoon as fair water, Apretty large Tube was fill'd 3 full wich chis Oyl, 
and about 5. thereof was frozen , the relt remaining ar the botrom uncone 
\geal'd. This. Tube-was: broken in the preſence, and by the command of 
this Honourable Society, the coagulated part whereof was taſted by ma- 
ny then preſent, andiconcluded: by - choſe, that it was a' firong Vierio- 
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late taſte, This corgulated:part was of a paler - colour than the other; and 
both theſe mixed and powred into a vial-glaſs' heated” ic fo hot, that none 
there could holdir. This coagulated-part kept ſo in- the Air a week after 
all my other. liquors had been chaw'd,' and would 'in- ny have' conti- 
nued ſo much:longer had northe glaſs been broken, - expoſed another lef- 
ſer Tube wich'the ſame oyl, which became frozen throughout, and required 
yery much:relaxation inthe air to return toits former fluidity. . | 

I had ſer a mark on theſe Tubes { as on all the reſt, to obſerve thetr ſeve- 

ral rifings) and theoyl of Yitried, when coagulated , ſunk more than half an 
inch below it, and.being diſſolved at the- fire returned ro its firſt Ration, as 
you alſo ſaw. * And this garrbuÞoy 1s peculiar to this oyl alone, alt other li- 
| Quors riſing higher chan the matk. 97 | | 

I now come to my ſtronger liquors of Beer, Ale, and Wines. 

I expoſed at the: ſame time a flask' of ſmall Beer, and another of Rrong 
Ale, the former whereof 'was frozen-chroughout in- 3g; hours, '-but three 
pints of-rhe Ale continued wnfrozen” after fix *days contitnmabice: of very 
hard weather. And the air then diſpoſed ro thawing, T- broke the Flask, 
and with rhe unfrozen .liquor. made an excellent mornings draughe at four 
in the morning. This:Ale in:colour, firength, and quickneſs ſeemed to me 

.and the other three caſters that. ſate. up. with! me, much” berrer than when 
*"ixas firſt por: into theiflask, and by compating it with ſome other in-the 
houſe of the ſame barrel; we plainly found--the ſaid” difference. * After this 
I cook the icy part of the Ale, and thawed it at a fire, which: was in all a 
pint of liquor (thongh rhe fAlagon contained three pints of liquor , was fill'd 
with that ice) very pale, and of a quick and aliſhrafte, very much reſembling 
that drink.n hich the Brewers call Blew Fohx, This ice was not ſo firm as 
that of warer, bur fuller. of: bubbles, "0,00 00 

I aſſzyed the ſame a ſetond time, bat could not by reaſon of the chang- 


ablenefs of rhe Weather attain ſo-great- a thickneſs of ice as in the former. 


And in this alſo I found the ſame changes as before. 

A Beer-elaſs of Hzll-Ale. in twenty four heurs contraRed a-cruſt of ice 
as thick:as an 4'Crown, and proceeding! as in'Sea-ſalt- water, the gauyie 
were the ſame,. all'the; Lamine raken off, appeared of the ſame colour and 


ratte, and the loweſt ice was the moſt render. Ancther glaſs of the ſame 


Ale expoſed did nor freez- throughout (no cruſt being raken off) in five 

days, when my own Ale did in alike glaſs, both being ſer out together, Now 

the taſte and colour appeared the ſame, or at leaſt had no ſenſible difference, 

when they þ1d been thawed of themſelves, and wher firſt expoſed. - Hull 

Ale hath a brackiſh taſte. 2 Of | 

C laret very irong expoſed ina Spoon, in thirty five hours hard freezing be- 
* Came 
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came an ice all of ir, ir was ſofr, kept its former colour and taſte, ſoon dif- 
covering to the tongue of one who kneiv not whence it was, its nature, qua- 
licy, and kind, Je. | 
- Canary at the ſame cime in a Spoon expoſed; in 38. hours acquired on its 
ſurface an'exceeding thin plate of ice, as thin as the fineſt paper, and pro- 
ceeded no farther in four days following. 

Neither Claret nor Canary would ſheiv the leaſt fign of congelation in 
Tubes, much leſs in Bottles. ; | 


: Two ounces of the beſt ſpirit of Wine expoſed in an earthen Pan did 


all evaporate in leſs than twelve hours, bur the ſame quantity of Brandee lefr 
,near a ſpoonful of infipid ice without any rtafte of the-ſpiric, which caſt in« 
tothe fire flamed nor at all, 1 could diſcern no bubbles in--chis phlegma- 
rick ice, but having interpoſed it berwixt mine eye and a candle, it manife- 
ſed many bubbles by irs ſhadows. Quere, whether this may not turn to 
profit in colder countries in reRifying ſpirics of Wine. 
., We now come to conſiſtent Bodies, and ſball begin with Animals, and 
their parts. 

 Twoeyes, the one of an Oxe, the other of a Sheep, in one night were 
bath rorally frozen ;. the three humors were very hard, not ſeparable one 
from another, neither of them diaphanous, as naturally rhey are ; and 
the Chryſalline was as white as that of a Whitings boil'd. The Tunicles, 
Far, and Muſcles were alſo frozen, as appeared by their Rifneſs, and by put- 
ting rhem intocold water, The ice of the wateriſh and glaſſy humors ſeems 
ed. to be made of flakes. 

A pint of Sheeps blood did freez 2t the top, and all the ſides of the 
diſh- wherein 'twas put, ahd was nothing elſe but the ſer4m of the blood, 
This ice. being ſeparated from the blood, and thaw'd at the fire, and 
then again expoſed, congealed into a ſeeming membranous ſubiance , and 
was taken for-ſuch by ſome thar ſaw ir, and ſo continued in a warm ſeaſon, 
and appeared in all reſpe&s a membrane. This alſo was ſeen and regilired 
» the Journal, The blood remaining gave me no ſigns that froſt had ta- 
'XCN 1T, - .- $574 x 
 TdifſeRed a Dog.and a Cat, having lain dead in the open air, and found 
their entrails , nay the very heart Hiff, and ſome liccle ice in the Ventricles 
of their hearts, and-their Vena Cava. | 
| Milk ſoon freezerh into mot white flakes of ice, retaining the proper 
tate of Milk : theſe flakes are ſofc, and manifeſt not many bubbles. 

Several Eggs were expoſed , and both yolk and white in one. night 
Were hard frozen. They require a longer time to freez than Apples do. 


The belt way to thaw them both, is to lay them on Newcaſtle. coal, Ra a 
| : eep 
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deep Cellar. Whether Eggs once frozen-will produce *Chicken-or no, 
I cannot ſay, bur have been told by good Houſe-wives they will. Some 
affirm that Eggs and Apples put into water, the ice will be thawed within 


- "them, and the ice appear'on the ſhel and skin. *Tis true, if you hold ei- 


ther of them near the ſurface of the water, they will ſoon gather a very 
thick cruſt upon their ourſides, but 1f you then break the one, or cur the 


.other, you ſhall ſee chem full of ice, and the Eggs then poched will taſte 
very tough. So that this ice ſeems to be gathered from wirhout, and not 
' -£0 comie from within, And befides if irdid-ſo, they muſt needs loſe their 


weighr, the contrary Whereof will anon appear. But -for the more 


Aurety I proceeded to this farther experiment. I immerſed, in my Ci- 
fern an Egg, and an Apple, two foot deep into water, and there faſpend-. 
.ed them with rings tied about them, to keep them from ſinking for the 
-ſpace of twenty four hours, -and chen took rhem-our, and opened them, 1 


could n2ver obſerve in that time, though I often looked at rhem, any ice on 


- theirourfides, and the one being broken, and the other-cut, were found both 
- of them full within of ice. Wh Tl: ON 


The next order ſhall be Vegetables 5 and of thent '# few. inſtances, 


.efpecially of thoſe which are of a biting or ſowr taſte, Now for the 


firſt 'I- employed the roots of Horſe-raddiſh and Onions, ( for other e- 


..dible Roots and Plams every one knows will freez }- which ſhewed the 


Froſt bad taken them by their taſte , and ice was found betwixr-each- of the 
$kins of the Onions retaining the taſte of the roor ; yer I have obſerved Beer, 
wherein Horſe-raddiſh and Garden. Scurvigraſs have been infuſed, will 
not freez ſo ſoon as other tronger Peer without them. | 
Oranges and Limons frozen have a tough and hard rind, their icy juices 
loſe muchof their genvine talie ; they were borh-frozen hard in rwenty ſix 
| hours, or alittle more, having a thick rinde. - They, as other fruits, when 
thaived, ſoon become rotten, and therefore the Fruiterers keep them 
under ground! in low Cellars, and-cover them with ftraw, as they do thei: 


” -Apples. 


Which 0id, expoſed in-one night , freez throughout, IF you cut one of 
"chem through che middle, *rwill have on both the plains a moſt pure thin 
ice, hardly diſcernable by the eye, but eaſily by the couch , or by ſcraping 
ir off with a-knife. The cores of theſe Apples ſoon turn- brown, and begin 
their corruption there, 
Oyl expoſed did acquire the confiſtency -of butter melted, * and cool'd' # 
-gain; burin Caves and Cellars I could never ſee it more than candy. 
Strong White-wine Vinegar did all ſoon freez in a Tube, and without any 
apparent bubbles, | _ 
D 
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| ('7:). 
And to conchide, without mentioning Nuts, Bread, Biitter, Cheefe» 
Sorp, and many other things which came under my trial, tis moſt certain, 
that whatſoever hach any wateriſh humidity in ic, is capable of congclation : 
whac are nor, you have jn the next Paragraph. 

Having noiv done With what will freez, | ſhall briefly recount ſone things 
whereon the Co!d hath no ſuch effeR. | | ; 
We mentioned before ſpiric of Wine, add to it ſuch ſtrong waters as 
are made of it, viz, Aqua Hare, (aleftis. &c. and Canaty Wines in 
larger veſſels. . Secondly, the firong Lees of Soap-boylers , and others 
made of other Salcs, ro which refer the ſpirics extrated from ſalt 5 Yitreol, 
Salt: 'Petre, eAgna fortis, and ſpirit of Sulphur, which laſt precipitated to 
the botrom of. the Tube a ſmall quantity of powder, very like in colour 
to Sn/phur vioum , Which being ſeparated from the ſpirit (for nothing of 
that evaporated) cracked between my teeth, and cafted like Brimſtone, 
and-being, put into water , made it as white as Lac Sniphwris doth, bur 
would not flame, perhaps becauſe roo much of irs ſtrong acid ſpirit was 
mixed withir, Spirit of Soot afforded alſo a precipitation or ſediment (the 
ſpicit not congealing) at the botrom of the Tube .of a yellowiſh colour, 
bur much bicrerer than the ſpirit it ſelf, and inflammable alſo, | 

Burt here:tis to be obſerved , that the faid ſpirits that would not freez a= 
lone,. yet with the mixture of about 1 2. parts of water, or leſs of ice, of 
inojiv, did. freez throughout ; except the ſpirits of Salt, of Nitre, and A- 
gua fortis, which would not freez with thoſe quantities of water, ice, and 
inow. I intended to have tried them with a greater quantity of the ſaid 
tmgredients, bur rhe weather failed me. 
 Wherher che ſalt-water freez in the Sea, I cannot experimentally deter- 
mine ; but I ſhall add whar was told me by one that ſaid he had diflolved 
ice inthe Norrhern Szas, and found it very ſalr. | 

The next propoſed was the figure of liquors frozen ; wherein I (hall 
obfeive in general, that moſt of the liquors differed from one another in 
their figures, and being permitted ro freez, and thaw often, they till re+ 
wroed to the ſame figure, moſt whereof were branched. Alume 
appeared in lumps, Salr-pecre, Tartar, Milk, Ale, Wine, 'aud Sal Ars 
wow a6 tn Phates, - and other liquors 'mentioned to freez: inro a very: ſofc 
ice, ſeeming to be made up of ſmall glovm!s adhering each to orher, Fair 
water, Kelp, and the:Frirs:reſembled an Oaken leaf, the leaffy parts being 
taken (away, - and the fibres only remaining , the ;arerſtit2a being fill'd up 
with ſmoother ice. . The middle rib (if I may fo ſay); as.in plants was 
mitth bigger chan the lateral: ones, all which ſeemed bur: different ſtrrie, 
Whoſe points extended toivards the ourfide of . the: veſſel . containing the 
tle: | Water 
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EF: 
water, and made acute angles with the middle nb towards the fefſer end of 
the ſaid leaf. = bow 
. . Concerning the figures of frozen Urine I ſhall ſay nothing, the accurate 
deſcription of curious Mr. Hook, having, ſo fully and truly performed rha 
part of my rask. 211 | RE 4 D8 

Nov as to the famous Experiment of Quercetan, and affirmed by 'many 
other Chimiſts, I made Experiments in theſe following Vegetables ; Roſe- 
mary, Rue, Scurvigraſs,. Mints, and Plantane, wherein 1 thus proceed 
_ ed: 1 mixedwith 4 4 pint of their diflilled waters-+.-or.4 of. an ounce of 
their o:vn Silts ; the Roſemary and: Rue were calcined, -and their Salts 
extracted with their own waters, and then were added to their Salts: their 
own diftill'd waters in the above mentioned proportions. The - glafles 
wherein the Rue and Plantzne were pur, being ſeal'd with. Hermes ſeal, and 
the other glaſſes left open: The effe& was, that neither of them ſhew- 
ed the lealt reſemblance of the plants, from which chey:were-extraQed, nei- 
ther figure, nor ſhew of roots, ſtalks, branches, nar leaves, -( bur / only a 
lump or heap of ſmall. nem ) much leſs of flour or ſeed. 'Behides the 
Kelp frozen hath many fibres , which is-made the moſt of it of Alga Marin, 
whoſe leaf is long and ſmooth without fibres init. This one thing I can- 
not pretermit, har the ſcented waters ſeemed upon their chawing_. to have 
acquired , and advanced much in .their ſcents, and eſpecially the Roſe» 
mary, Whoſe ſalt-hath no ſmell, and its water bur little 3 yet thawed, they 
ſmelr as ſtropg almoſt as freſh leaves rubb'd and ſmelt to. rk IG} bud. 

A large Recipient was fill'd wich water , which being frozen through- 
out, and the upper cruſt of the ice broken, there appeared in the middle 
of it a mulcirude of thin /amine of ice, ſome more; ſome. leſs wide, from 
which. proceeded flir:e, or teeth pointing inwards , 2nd ſet at pretty 
equal diſtances, ſo that the /amine-and ſtirie:' 'refembled very. much {6 
many combs placed in no order , ſome lying dire&ly, others obliquely, 
none tranſverſly , having intervals berwixt each of them ; _ berwixt 'ſome 
of them 1 could put my finger withour breaking thz points of the. #1. ; 
theſe combs were placed round about a'cavity.in the nniddle of the Receiver, 
ſufficient to:receive two of my fingers. Cert hnul nf bot agys 
:- In aflask filled competently with water, :when 'twas frozen there: ap. 
peared throughout the ;ice infinite filver- colour'd bubbles, very like unto 
cailed hail-ſhor of ſeveral ſizes, the largeſt about: of aninch long , where 
| thickeſt, 'of the bigneſs of a. great pins-head, others much leſs. in - alli dis: 
anenfions..' The: pornes :of:rhemi all looked outwards, and : the : blaget 
part invardsi rowards: the: Centre, - where + alſo 'were: the. largeſt; For 
xhere they :would calily-admirc alicele pin imo alitheic cavity, GY 
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ſeaſt reſiſtance, The figures of chem were pretty regular, firit, a ſmall 
thread, and then a head as big as a ſhot, and thence gradually ended in a 
point. -* Some of theſe were (treight, moſt a lictle crooked. There was a 
cavity in the centre of this ice filled with unfrozen water, from which 1 
could find multitudes of cavities of bubbles, nor fully formed. And in 


the more ſolid parts of the ice cur, you may diſcern them by a black ſor 


where the hole enters into the cavity, All the ſame Phenomena appeared in 
a ſecond trial, but thar the bubbles were. ſhorter and larger, and nor ſo 
ſharp pointed. The like 1 alſoobſerved ina Conical glaſs ſeal'd up. 
The next thing to be treated of, -is the effeQs of freezing, viz. the ex- 
. panfion of liquors frozen, and conſequently thereunto the breaking of 
dies wherein they are incloſed, All the liquors tited did ſen(:bly in 
olaſs Tubes riſe beyond my mark, before the liquors could ſenſibly be diſ- 
cerned to freez , and after roſe ſomewhat higher with freezing, The 
heighr 6f the rifing I ſhall here fer of. a few Expetiments, inſtead of many 
made: {hzving troubled your patience roo long in the former Paragraphs } 
in ſeveral proceſſes. Vinegar and Urine role about half an inch, and 
Lees made with Salts of Roſemary, Kelp, the Frirs, abcur 4 of an inch, So- 
litions of Alume and Copperas ſomewhat leſs, and in g-neral the ſa- 
line liquors leſs than water, which roſe a full inch, and ſmall Beer in a 
vety 'narrow Tube four inches, but water in the ſmall capillary Tubes 
could nor be perceived , either to expand ir ſelf, and certainly not ro 
freez at all, Oyl of Vitriol alone {as hath been ſaid) ſinks'below the mark. 
Hot water put intoa Tube, firſt finketh till 'cis cold, and then riſerh before 
it freez. | 
* Open mouth'd glaſſes., ſiſch' as Beer-glaſſes, &c. fill'd with water 
up tothe brim , when frozen, the ice will manifeſtly riſe above the ſuper. 
ficicies, and make a ſolid Triangle there. Bur narrow-necked glaſſes 
more plainly ſhew this riſing. In a flask filled with water four inches be- 
low the mouth, the ice roſe above the mouth, and hung two inches with- 
out it, And once in a Bolt-head the ice roſe five inches above the water- 
mark. . And here I ſhall briefly add two things, firſt, char if glaſſes be 
f11'd abour £ full; they ſeldom break, bur if moze, they will for the moſt 
art break. Secondly, that round figured or Spherical glaſſes for the 
moſt part break in an uniform manner. I fill'd a *Bolt-head full to the 
neck, and opt it at the top, which was 12. inches diſtant from the body, 
with a piece of melted candle. The ice roſe above three inches in the 
neck, and theglaſs broke in the thinneſt part of the body, from the point 
of breaking, as from a pole ,. the cracks run as ſo many meridians, but un. 
equally diſtant each from other, and conſequently concurred nor in an op+ 
V v polite 
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poſire pole on the other ſide, beſides there was great difference in the 
length of thoſe cracks, none whereof went round the glaſs, In a flack 
thus crackt, in many places the cracks were very irregular in all the. places, 
for ſome of them ran-from their centers upwards, others downwards, ſome 
ſonewhar parallel, but moſt obliquely, and feiv of them were conſiderably 
Rraight. Glaſs-bottles, and eſpecially Ston=-Jugs, keep very little, and 
the lali no method in their breaking ; the ſame alſo befals ſquare glaſſes: 
woods follow their grain, and metals no order at all. , EN 

And now I come to ſone remarks proceeding (as I ſaid) from this ex. 
panſion, viz. the breaking of the veſſels, or force of freezing, wherein 
alſo you may take notice of thar quality of cold, mentioned hy the Poet, pe- 
netrabile frigns, piercing where light comes note ets 

Two Oval Loxes, the one of Box, the other of -Maple ( both firm 
woods) containing each above two ounces of water, were fill'd full, and 
with ſcrervs cloſed very faſt, both theſe Boxes were rended from che bot- 
rom to the top in one night, with gaps big enough to receive a barley-corn 
into them ; theſe woods ftretch but little, and therefore break more ſurely, 
and with l:rger rents than ſofter woods will do. OED 4 

S:condly, a Pepper-box of Latin made of. Iron, covered with Tin, had 
the neck broken off, and holes made in the rop near the neck ; and the bot- 
rom, _ *twas ſoulder'd, was ſo difſevered, that water; would eaſily run 
out there, | ; 


Leaden Pipes laid above ground were broken in many places. One I 


ſaw twenty yards long broken 1n ſeven places, and another in my Cellar fs 
yards lone, broken in two places. 1 ſaw likewiſe in many places of this 
City Leaden Pipes, above a ſoot deep under ground, broken 1n ſeveral 
parts, X 
Cocks of Ciſterns, and other Braſs Cocks, 2nd alſo the barrels in Pumps 
made of Braſs or Lead, uſua}ly break with the froſt. | 

I expoſed a Copper Box of a Pear faſhion, which did bear three ſeveral 
freerings, by reaſon of the great extenſibility of that metal, bur at the fourth 
efay ir crackt all along one fide of ir, almoſt to the Screw. | 

Next 1 tried'a Cylindrical Silver-Ink-horn, but that did bear five Trials, 
and therein I could perceive neither crack, nor dilatation of irs ſuperfi- 
cies, I intended to have tried ic ina ſmall bottle, but the weather fail'd 
me. 1 expoſedalſoa round filver ball of the bigneſs of a large Nur, the Sil- 
ver became very ſenſibly extended to a larger ſuperficies, but did nor ſuffer 
any ſolution of ics continuity. : 

Tobacco-pipes, and all Earthen-ware, takirg any froſt in their drying, 


(before they are burnt,) become very britcle, and being put into a _ 
| re 
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fire, will certainly break into many pieces, Tiles of houſes, and hard ones 
in buildings, ſcale and break off upon thawing ; and thence 'tis that the 
Northern ſides of Stone-buildings firlt decay, and moulder away, as *cig molt 
manifeſt in ancient:magnificenc {truRures. | | 
* Alabaſter and Marble having any chinks in them, frequently break with 
froſt ; and the'Statuaries tell me, they never ſaw 2ny ſolid Matble break ; 
2s for Flints, Paving-ftones, precious Stones, and ſuch as will receive a Fo- 
liſh, the Bicumens, as Amber, Kennel-coal, G's, I could never ſee any ef.. 
fe& on them. | 

The next effe& ſhull be thar of Adheſion, concerning which cake the follow- 
ing Experiments. h | 

A ſmooth piece of Ice was laid on a ſmooth Table, and common Salt 

throwed upon ir ; the effe& was, that the ice fuck ſo firmly toir, that ic 
could nor be ſevered from the Table , wichour breaking the ice into many 
{mall pieces : and 'ewill continue in this cloſe cohefion, 'cill-the (alc hath 
eroded chrough the ice ro the very table, ( making many holes inthe ice) 
and hath melred it tothe very botrom, Bur if you lay alc ficſt upon ic, then 
the ice ſticketch nor, bur thaweth. Theſe following falts applied (as before 


' common ſalr-was) cauſe adheſion ro the cable, bur not ſo firm as ir, viz: Kelp, 


Sandever, Sal Indus, G em, Prunelle, and eArmonac, and Pot-albes, bur not 


Alume, or Vitrio!, Te 
' The next experiment of Adhefion was this,z I held a Nail berwixt ,my 


lips in the open air a very little ſpace, which fuck fo ficmly to chem, that 1 
could not pull it thence withour difficulty and pain. 

Another effe& is concentration of ſpirits aud colours. Concerning the 
former, you have already as much as 1 know, eſpecially in the Paragraph 
of freezivg : Beer and Ale; Concerning the latter, take theſe folloving 
Trials,- *Cochinele was boiled in water to a very high tinQure, and 
frozen, and to twice four ounces of rhis decoRtion, was added in one glaſs 
2 little fpoonful of ſpiric of Wine, and in another as much Sea -ſalt-wa- 
ter: All theſe were frozen throughout, and every part of this ice ſeem- 
&d ro-me of an equal colour, rhough the edges, as chinner and nearer the 
light appeared of a brighter colour (as they do unfrozen) but the glaſſes 
being bcoken, ſhewed no diſcernable difference in any of them, mas, <4 2$ 
to colour nor taſte, The like trials were made with Maddes weed and 
Indico, and the ſucceſs was the ſame. : L 

Secondly , I expoſed a pint Porringer full of the decoRtion.of Scot, 
which (the air relaxing) did only freez an inch thick, this continued 
above a week conſiſtent ( in' a thawing ſeaſon ) and very ſolid, . Some 


that ſaw ic-judged it-to be brown Sugar Candy, the taſte whereof. wag 
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near, if not alrogethec as ſtrong as tht uncongealed liquor remaining at the 
borrom; And in another Trial, when the whole was frozen, no concentra» 
tion was ſeen, Bur though tt was nor my. hap-to find this effet, my Trials 
having been made in V1als, (quare, Cylindrical or round, yer Mr. Hoek, 2 


worthy Fellow of this Soctety, rune bv ay on it, as' you--may: perceive 


by his relation, and-Schemes of his Glaſſes hereunto annexed. 
Some affirm, as an effeR of freezing, an addition of werght made in 
the bodies frozzn; but this Afﬀirmation anſwers not my Trials. For in 
four Eggs, and four Apples fully frozen, I found the weight of them the 
fame when frozen, and chuwved, as they had before 'they were. expoſed; 
each of the Eggs aad Apples being weighed in this triple Rate- both ſeve- 
rally and joyntly, with the particular: weights I-(hill not trouble you, 
Beſides, that freezing adds no weight, 'tis apparent in ſealed Glaſſes, from 
whence nothing can expire, 2nd by exa&.ponderation of them, 1. could 
not perceive any the leaſt difference in weight in the ſaid. triple Rtate., Ibis 
I rried ſeveral times With-as much exaQnels as poſſibly: I could, and Rill 
found the ſame event, - © -- ng | es ed te 
Another property of freezing is to render many bodies more friable and 
brittle, 'as moſt woods, as alſo Iron and Steel, as every one knoweth that 
hath uſed Crosbowvs in ſrolty ſeaſons, . and ſo likewiſe the bones of Animals; 
and "tis commonly cbſerved by Chirurgions , that more.men-break, their 
lecs and arms in ſuch ſeaſons, than at:ny other 'time of the year, eſpectally 
ſuch who have been tainted wich the Zues Venerea, as Hildanus ſomewhere 

notes. | ESE 
I ſha[l now conclude the effe&s of freezing, by ranging them 'into good 
and bad, -The good, are the long preſerving bodies molt. ſubje& to. pu, 
rrifaRion, healthine(s, and confirming the tone of all 'Animals , and. thick- 
ning the hairs and furs of ſuch as have them, fatren ſome. Beſides,jt exaeed- 
inzly clears the A'r, and other bodies, as cis manifeſt by the Ntinking Sea 
ſi]r-warer before mentioned, as alſo by this that follows : namely, .1 took 
fix of the molt mu'!y Scone-bottles 1 could procure, and-comperently 6J1'd 
rhen with water, which. after freezing and thawing. again , - became as 
ſ.veer-as ever they were before, ': : | Ro © i #128 
* - Bad effeRs, are the killing and deſtroying Animals, and 'Vegetables by 
congealing and opping their vital and nouriſhing juices, rendrirg them 
cotally immoveable, *Fis obſervable, that in Greexlavd, and Nova Zembla, 
nothing but Graſs grows ; asalſo what was told me by Dr. Collins, rhe pre- 
ſenr Phyſician of the Emperouriof Ruſſta;that no thorny Plant nor . 1 hiitles 
erovin thit Country. And'this preſent year moſt of the Roſemary 2nd. Sage 
abour £2140» was hotly deſtroyed, beſides moſt of the -more tender Plants: . 
| _ My 
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My fourth propoſal was the Properties and Qualities of Ice, ſome 
whereof my rtask ingageth me to enumerate onely , ſuch are irs ſlipperineſs, 
ſmoothneſs, hardneſs, whereby and by its bulk and-motion it breaks down 
bridges, cc, its firmneſs. and Rrength to bear carriages, and burdens; its 
diapbaneity, Which is much lefs rhan/the liquor of, which it 1s made; For [ 
could never diſcern. any objeR, though .bur. confuſedly.,, a foor beyond 


the cleareſt piece of ice, by reaſon of the many bubbles and luminous parts 


withinirc, Which bubbles ſhew only ſhadows, bur the ice its ſelf inter- 
poſed betwixt your eye and a candle, appears. in, many round 'circles,. from 
which proceed many rays of light, four or five, or, more, in the form of a 
Star of abour a 4 of an inch in diamerer, . which ſo glaſe your eyes, .you can 
ſcarcely ſee any thing bur bright light and ſhadow, _ 

As for its penetration and thickneſs ſomething hath been ſaid above; 
to which I ſhatl adde, that I have-ſeen the Thames ice of the thickneſs of 
eight inches, oc more, near the middle of the River, .and on the .fides much 
more. And in C(arden-walks the Earth frozen” near -two. foot: deep 
whereas on the other ſides of the ſame Walks,- on a'richer mould, the froſt 
did not reach much above- one foot and.4., and Pipes of Lead have been 
broken above a foot under_ the. ſurface ot the ground. I ſhall not men- 


tion the huge mountains of ice found in the moſt Northerly Seas, but pro- 


ceed to its weight. i Set] | = es heat att. 

'Tis generally: known, thag-ice ſwims upon the - water, © But. ] have 
ſeen Snow balls, 'moifined only. with water, and- then compreſſed -with a 
frong force, and afterivards frozen, to fink: beſides rhe congealed oyl of 
Vitriol. deſcends in water, and common: ice is frequently obſerved under 
Wwater.z: whether the ſolutions: of ſalts frozen will ſink, was by me forgots 
ren co obſerve, and whether coagulated oyl-will fink in .unfrozen, as Bar- 
thotine affirms, Some affirm that Snow- balls hard preſſed, without addition 
of water, will ſink, but experience reacheth me the contrary. - 

As for its taRile qualities , every one knows tis colder chan water, which 
you may increaſe by adding Salt unto it, or rather Snow. | 

Smell-ir hach none, bur ic binds up that qu4liry in all, but moſt ſpiritu» 
ous bodies, \hich ir alſo in ſome:degrees refr2Qs 1nthem. a 

Liflly, ice yields both refleion :nd refraRion, whereof I ſhall ſpeak 
When I come to its uſes. | | 
\ My fifch head was lets and helps in freezing, "hich I ſhall briefly diſ- 
patch.” Thoſe beſides the North and North-eaſt winds, the abſence of the 
Sun, and the higheſt parts of houſes or- mountains, ; are the;mixture of 


-Snow and /Salt (than which there's nothing! more painfully and inſuffer- 


ably cold ro my feeling) as is apparent by the; trick of oeening 948 
| now 
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Snow and Salt by the fire ſide, as alſo by the ingenious way of making cupg 
of Ice, invented by an incomparable perſon, = | 

Add hereunto, that water falling or thrown upon -ice or ſnow , ſoon 
becomes congealed, - A mixture alſo of ice beaten into powder, and mix. 
ed with common Sea-ſalt ( which is beſt) or with Kelp, Alume, Virri- 
ol or Nitre. And here note, that veſſels fill'd with water, and ſet up. 
on theſe mixtures, begin their freezing at the bottom of the liquor, and 
conſequently are not ſo ſubje& ro be broken, as thoſe are which are not 
ſet in theſe mixtures, and that the water riſeth higher with, than with. 
- out them. - T find alſo, that oyl of Vicriol alone, mixed with (now or ice, 
have the ſame effeR, though nor ſopowerful. g 

One affirms, that Salr-petre diſſolved in water, and put into a Bolt. 
head, and long agitated, not only cools the hand exceedingly (» hich is 
very true) but alſo converts ir to ice, yea, in the very Summer month, 
which anſwereth not my crial, though kept a whole hour in that agitation 
in the hardeſt ſeaſon. ; > | 
This following Experiment-alfo I add, propoſed to me. | 4 
| Ifill 'da Bolt head, containing a quart of water, and ſer it. in an Iron 
pan, ſurronnding it on every fide with ſnow, which covered alfo part 
of rhe neck, and then ſer rhe Kertle over the fire, and took now and then 
che Bolr-head from the: fire, whilſt the ſnow was thawing , but not rhe 
leaſt Ggn of freezing appeared in the warer put into the Bolt-head. 
© Asforthe helps of thawing, rake this Experiment. 1 ſer ip the ſame 
Cellar three pans full of ice, one on New-caFle coal, a ſecond on ſand, a 
third on the earthen floor ; they thawed in the ſame order they are menti- 
oned, Which was thrice repeated , and once that placed on the coal did 
thaiv, when the other continued their ice. Seal'd Glafſes ſeem' nei« 
ther to promote or hinder this aR of freezing. The ſame ſuccefs I had with 
Eggs and Apples in my Cellar, | 

The laſt thing 1 ſhall ſpeakto is the uſe of Ice. You may therewith 
make a Siphon, being faſhioned and applied as uſually Siphons are, and 
this will happen, whether you make ir one continued piece of ice, or two 
contiguous ones, for in both the water will run exceeding faſt, and this $i- 
phan ſoon-empries all the water our. 

A ſecond uſe is for refration, whereof Mr. Hook hath given you al- 
ready a learned demonſtration. . Arid I having formed ſome ice in- 
to vatious figures, like moſt of thoſe mentioned by the Dioprrick writers, 
the ganiwe were the very ſame as in the like figured glafſes ; bur how 
Des Cartes made Dioprrick glaſſes of it | know nor, eſpecially ro make uſe 
of them. -And laſtly, you-may make a ſpecu/um of it, eſpecially if a _ 

lac 
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blacked paper be placed behind it, and if you hold a candle at a conveni- 
ent diſtance, there will appear very many ſpecu/ums to your eye, accord 
ing to the number of the bubbles contained in the ice. But 1 could not 
obſerve any hzar-proceed from ice, though cur in the true figure for burn- 
ns, and expoſed in naked ice, but frozen in ſpherical” glaſſes *cwill 

eat alittle, | 


I ſhall here ſubjoyn ſome Propofitions of learned Bartholinus, taken 


_- his Book De Nive, being near to the former - Argument, who af- 
rms R 

I, That the more ſubcile diſtilled ſpirits gain a clear ſplendor and elegan= 
cy from ſno.v placed about them. 

2. Thatthe rays ftrom-ſno v-newly fallen glitter, and excel in a kind 
of ſplendor, wherewich the eyes are dazled. Both theſe are true, and have 
but one common cauſe, viz. the multitude of refl:tions cauſed by the infumte glo- 
buli, whereof every flake of ſnow conſiſts, | 

| 3. That he ſaw Cabbage growing in his Garden, puttifie on that part, 
which was above the Snow. Tis Certain, that Froſt alone, with or withoat 
Snow, bath this effeft an Cabbage , being of the tribe of Succulent Plants, and 1 
obſerved, that this year 1644. our great Houſeleek, or American Ales (uſu+ 
ally hung up 1n houſes ) kept :n an upper room,tPas totally deſtroy'd by the cold. And 
that Apples will rot, 1 have ſaid before, and Houſewives to prevent the rotting of 
Omons, commonly hang them up in their Kitchins, or keep them in Qvuens, or 
ſome cloſe place. And this preſent year 1662, I ſaw at Mr. Boxes, the emment 
Druggiſt's houſe, abundance of Squils or Sea-Omons quite rotten, they were laid 
wt inan oper, but cloſe Garret, 

4. When Sno.v melts by th2 Sun's hear, copious vapours from the Earth 
clouded the Sun. He ſhould rarher have ſaid, vapours from the melted Snow ; 
and tis no wonder that vaponrs cloud the Sun, 

5+ Snov melts and falls off from Ivy, 1 have obſerved all the forts of 
Ivies , and Ever-greens with us, and ſome biting Plants too, but find mm thens 
all the coutr ary to what is here aſerted, Nay, m1 difference hath been obſerved 
even in hoar frofts, which fall equally, and conttnues on all ſorts of Plants. 

6. He excludes not a ſmall portion of Earch from Snow, though pure, 
which, ſaich he, is manifeſt from Diftillation. This Experiment [ have 
found true by Evapration, which is tantamount to Diſtillation ; and indeed all 
melted ſnom leaves an earthy aud fonl ſetling behind it, 

7. Viſcolity with ſoftneſs is greater in new, than in old Snov, and 
therefore 'cis brought into a maſs. Viſcoſity in it 1 nnderſtand not, its ſoft- 
neſs indeed is manifeſt too, by the tracks of beaſts, which appear more fair,the ſnow 
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wot riſing on the ſides of the impreſſion made by their feet (4it doth in old) but 
retarns their perſett charafler, 

8. Watercreſſes aud Scurvigraſs grow under the Snow in Gardens, / 
apprehend not that any Þ lant whatſoever grows at all in hard ſeaſons ; my meaning 
ts, that no Plant acquires any greater bulk of quantity, but keeps at a ſland 
only, and this Country-men affirm of Graſs and Corn, and Gardiners of athey 
Plants, *Tus true many Plants will ugo: thawing ſhew a finer veraure, and if 
warm weather preſently follow, all Vegetables will thrive exceedingly, © For how 
they ſhould thus grow when thetr nouriſhing liquor is copgeal'd; and conſequently 
become immoveable, I underſtand not. 

* 9. Air is included in Sr.ow, which this way of mine to make Snow, fully con- 
wvinceth, I took the Whites of Eggs, and beat them inthe open air with a Spoon, 
mnto a frothy cor ſiſtence, a4 women do to make their Snow Poſſets, and then taking 
a little of this ſubſtarce, and laying iz on 4 trexchard, it ſoon became plain flakes of 
Sow, ſo that none that ſaw them copld judge otherwiſe, Another accidental Ex- 
periment proves the ſame ; for havirg put water into a Tube," and having long 
ard ſirorgly agitated it, there aroſe many bubbles at the top, which ſoon freezing 
{my agitation ceaſing ) became perfett Snow, And now having here ſet down 
the way of countefeinng, at leaſt, if not of making Snem, 1 will add how a pruina 
or hoar froft-dlſs may F imitated. 1 took a Pail filled with warm water, and hung 
over it Hair, Moſs, and a piece of Roſemary ; now the-Atomical vapours xiſng 
from the water, fixirg themſelves on the Moſs, Hair, and Roſemary, became on 
them a perfeft hoar froſt. The like is daily ſeen on the Beards and Hairs of 
CAMen and Horſes, travelling in cold Winter nights or CMorm»gs , pro- 
ceeding from their breaths , fleams of their boates , or moiſk Atoms of the , 
Air. 4 tried alſo to make Hail with drops of water, but could not hit on't, for they ' 
would never become white. Whence 'tis manifeſt, that Hail is not drops of Rain, 
ſuffering glaciation in the falling, as the received opinion of Philoſophers aſſerts, 

Io. Snov abounds with Fat. 7 his { anderſtand not. 

' 11. Snow "ith Ice ſivims on water. This ts a clear conſequence from the 
ſeventh Aſſertion, | | 
* -12, Snow-water boils m22t ſooner, and makes the fleſh whiter. [ tried 
this in fiſh and fiſh, but could find no manifeſt difference , either to their ſooner 
boiling or whiteneſs. 

' 13. Snow newly fallen hath no taſte, but lying long on the ground, 
or frozen, ſomewhat bires rhe rongue. My taſte was net ſo acute, as to diſtin- 
guiſh the biting of one from the other, Tis true indeed, that Snow frozen doth more 
affect the tongue with its coldneſs. than Suow alone. / 

14. Worms are ſometimes found in Snow, This nenher my own obſerva 


tjon nor relation from others can make out, 
I5., From 
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T5. From Snow, by a peculiar art, a Saſt of wonderful firength ls drawn, 
He ſaith not this of his own obſervation, wor teacheth the way toextra#t jt. 

16,” After much Snow plenty of Nuts, This frequently ſuics with the 

Countryman's 6bſervation, but many times fails; ſuch years alſo common- 
. 1y produceplenty of Wheat, other ſeaſons concurring. 
' I ſhall here alſo inſert two remarks. out -of the ſame Authors con- 
cerning freezing, The one is, that the great Duke of Tyſcaxy diſtilled 
ſpirir from Wine, only by putting Snow upon the Alembick, without 
help of fire. The ſecond, that the Duke of Manta had a powder, which 
ſoon congealed water into ice, even in the Summer. 


And to'conclude, take theſe general obſervations made by the com- 


mand of the Royal Society, with Weather..glaſſes fram'd afcer the 1ta- 
lian mode , and fild in ,patt with tinged ſpirit of Wine. Which I 
ſhall deliver briefly, and in groſs, and not each days alteration apart. I 
took then two of the ſaid olaſſes of equal, dimenſions, as near as might 


be , and fill'd them with the ſame ſpiric of Wine; one of them I placed. 


in my. Study- window, ſtanding North-weſt ,, the. other in Mr. P wl- 
I;r's Ware-houſe under St. Paxls.Ghurch , and choſe there a ſmall re« 
ceſs or room, which was moſt remore from the entrance, and the 
warmeſt in the whole Ware- houſe : both the glafſes were ſetled in their 
ſtations the 15. of Oftober 1662. the, ſpirit in both having the altitude' of 


three inches juſt. "When the glaſs.in my Study was depreſs'd by the. cold - 


an inch, I went and obſerved: That in the Ware-houſe to have received.no 
manifeſt change in its ſtation. And at a ſecond viſit the ſpirit was depreſ. 
ſed & of an inch below , when rhat above ground was depreſſed. near 
two inches. And during the long continuance of all that hard Winter, 


it never deſcended above 5 of an inch, and never was higher there than - 


three inches and & in a mild ſeaſon in April following, by which time: rhe 
papers fixed to the glaſs, and whereon were fixed the degrees, was quire 
rotten, and the charaRers ſcarcely legible. And at the ſame time, that in 
my Study was raiſed to four inches 5, By which it appears, that the ſaid 
Warehouſe was in the coldeſt ſeaſon as warm as in a mild arch, for ar 
that Ration the glaſs in my ſtudy ſtood, commonly berwixt two inches 
and 2.and*, And fo indeed this place appeared to one that went into 
it at the coldeſt ſeaſon.. And to this purpoſe I feveral.times ſent in at night 
my hardeſt frozen liquors , which were conſtantly thawed in the morning, 
though it freezed exceeding hard above ground, — = 

The elaſs in my Study, after two days hard freezing, was ſunk. below 
my marks into the very ball, ſo that I could make no further obſervations 


$ 


concerning the cold above grounds... 
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(18 ) : 

From the former obſervations, that popular error is manifeſtly refuted, 
viz, that Cellars and ſubterraneous places are hotter in the Winter than in 
the Summer, which though they appear ſo to us, becauſe they warm us in the 
Winter, and cool us in the Summer, yet they are not ſo in themſelves ; for 
it appears by the former experiment, that in the coldeſt (eaſon the ſpirit was 
depreſſed to two inches and 5 , and roſe in Apri/to 33, and no doubt would 
have riſen about 2 of an inch higher, had it continued there till the hotteſt 
ſeaſon of the year. 

One thing more obſerved, v:z. that the tinged ſpirit of Wine had in this 
ſubrerraneous V aulr totally loſt irs colour, whereas that in my Study (two 
years after) ill retains its former tinure. 1h 


Since the printing of the foregoing Papers, viz. 1664. (there being no. 


f:ofts in Exglard 1663.) 1 made thete following Experiments. | 
Finding the third of January the ſeaſon diſpos'd to freezing] expoſed a 
Pint bottle of Clarer, and a glaſs Cane filled with Canary, a ſolution of Sal 


Gem, Train oyl, and the oyl of frutmzsmnſe, and on the fourth of the ſame. 


month, the nighr being the coldeſt and' ſharpeſt that 1 ever felt, (which all 


I ſpake with the next day confirmed) the wind then blowing hard at South- 


welt, I found in the morning all the liquors frozen, except the Sal Gem Cx» 
poſed in anearthen pin, which ſhewed at the bottom of the diſh ſome ſceme 
ingly ChryRallized ſalt ; the oyl of the ſaid fruit became very friable, and of 
a milky white colour, but the Train-oyl only lol its fluidity, and became of 


the confiſtence of ſoft greaſe. And the ſame night a bottle-of the Rheniſh 


Wine, called Backtag, and another of luſty White-wine, ſtanding in a room 
a ſtory high, expoſed to the ſaid wind, had moſt of rhe Wine frozen in them, 


the ices whereof being raken out, talted ſomewhat. weaker than the wine it - 
ſelf, All the ſame things happened the 6xth night of the ſame month. It is 
to be obſerved, that the pinc of Claret, and the Sack in the Tube, were both, ' 


frozen throughour theſe two nights, and after their double freezing and 
thawing, they lcſt nothing of their ſpirit, colour, and rafte ; nay the Claret 


being a ſtrong Burgundy Wine, though it dfren ſuffered glaciation and thaw= +. 
ing for three weeks together, yet in all that rime ſuffered no manifeff altera- 
tion, but appeared the ſame to ſence, as when it was expoſed, in colour, taſte, 


and irength. 


As to the concentration of coloured liquors, Mr. Hook ſhewed me an oval © 


olaſs, having at one end a narroiv Cane above an inch long, almoſt filled with 
water,tinged with Cochineel,frozen throughout,the ice round abour,towards 


the fides of the glaſs, ſhewed whelly colourleſs, but that in the midit was of _ 


an exceeding high dye, bur the ice that was raiſed to the neck of the glaſs, 
was lightly tinged with a ſcarlet hue, Hereupon having ſome flasks by me, I 
| put 


(19) 

put into one a ſtrong decoQion of Cochineel, and into another a like deco- 
Lion of Soot, Which being expoſed to the air, aud incompaſled in a veſſel 
with ſnow and ſalt, they did freez to the thickneſs of an inch or more, and 
the air then beginning to relax, 1 broke the flasks, and the deſolved ice yiel- 
ded-a water torally colourleſs. I made alſo an Experiment with a very ſtrong 
decoRion of Gentian roots, which being expoſed in a four ounce vial, the ice 
thereof had a far deeper colour, and bitrerer taſte in the middle, and towards 
che bottom, than toivards the outlides of it. | 

- And whereas Barclay relates, that King Fames being in Denmark to fetch 
his Queen thence, in the Winter ſeaſon had his noſe and ears in danger of 
Gangreening; which being cimely perceived by ſome of che King of Denzwarks 
Nobility, th y cauſed the parts to be rubbed with ſnow, and ſo the danger 
was avoided: The ſame travellers affirm, that in the Northern parts, where 
men become Riff with cold, and almoſt frozen to death, that rhey rub che fro- 
zen parts With ſnow, or elſe caſt the whole body into water, by wk.ich means 


the whole body is criſted over with ice, as Eggs and Apples are, as if the: 
freezing Atoms did paſs from the body frozen into the water or ſnow ; and - 


this way of curing Gangreens from cold, Sexnertws doth preſciibe..To make 
ſome experiment hereof, I expoſed fleſh and fiſh, and found, chat by im. 
merſing them into water, they ſoon became more limber and flexible, and 
more eaſily yielding to the knife, and compaſied with a cruſt of ice of the 
thickneſs of aboot halfa crown, manifeſt rokens of their thaiwing, and being 
cut, they diſcovered nothing of ice in them. This for more certainty, I often 
reiterated, as alſo in Eggs and Apples, above a dozen times, and never failed 
of unthawitig them by this way, *Tis to be noted, if you 1mmetſe the fleſh, 
fiſh, eggs, or. apples deep into the water, no ice will appear on their outfides, 
bur only when you hold them near the ſurface of the water. 

- As tothe Perſian Experiment mentioned by O/earins, of making huge 
heaps of ice to be preſerved for cooling of their drinks, I obſerved, that by 
pouring water into an open pan, or into a Flask gradually, ſome ar one time, 
ſome at another, I could quickly freez by this way a whole Flackful, when 
near half of a Flask filled ar one, though helped by art, was unfroz2n. I obſer= 
ved alfo, that the ditches berwixc Southwark and Redderiff, had acquired an 
exceeding thickneſs of ice, cauſed by the flowing of the water in thei ar full 
Tide, for new water being brovght in by the Tide, was there congeal'd tothe 
thickneſs of ſome inches every ebbirg and flowing. I obſerved alſo the ice on 
the banks of Thames above two yards thick ; the inhabitants told me they 
had Teen it three or four yards thick, which thus came to pats : the tide ſlow- 
Ing in; and meeting with grear flakes of ice, drove them to the banks, and 
ldeed them on the ice there frozen, which flakes uniting there «ith the 
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(20) | : 
former ice, raiſed it tothat exceſſive height or thickneſs. Beſides every ons 
may obſerve in London ſtreets, and elſewhere, in channels, where no conſtane 
Current is, that water coming from the houſes ſoon fill the channels with 
thick ice, for running bur alittle at a time, it freezerh almolt as faſt as it 
cometh thither, Nay, 1 have ſeen ice of ſome yards thickneſs in ſuch places, 
where a ſmall rill or ſtream of water gently falls on the fide of a hill, _ 

Amoneſt thoſe things that will freeze, Mortar and Plaiſter of Paris were 0« 
mirred ; and rhence 'cis that Plaiſterers and Bricklayers play all the winter. 

My Lord Y+-#law in his Natural hiſtory (and ſome from him have affirmed 
co me) that Apples and Eggs covered with a wet cloath, will not freez 3 but 
find no difference in thoſe that are thus covered, and them that are not. -. 

Add to thoſe that ſink upon congelation, all oyls from. Animals, and from 
Vegetables, that are extracted by expreſſion or boiling, E 

Add to thoſe that freez not Water and Sugar boiled to the conkiſience of a 

Syrup, and alſo other Syrups, none Whereof 1 could ever.take notice, or leary, 
by others, that they would freez. *Tis true, that waterhaving an equal quan- 
tity of Sugar diſſolved in ir, will freez, but with a liccle more mixed there- 
with, freezech nor. | | A, 

Totry the effe& of Cold upon Loadfones, I expoſed ſeveral of them inthe 
open air, and alſo within rooms, in the moſt ſevere weather,the Needle being. 
kept in'a warm place.” Ar other times 1 expoſed the Needle to the cold air, 
keeping the flones warm, at other times both were expoſed ; bur in none of, 
my Experiments could I conclude any thing certain to their attraRive fa- ' 
culty, for the ſphere of their aRivity was found to be ſometimes greater, ., 
and ſomerimes leſs, to a conſiderable difference, in ten ſeveral good Rones 
imployed for this purpoſe, | FH $4 | 

I effayed alſo to find our a fandard of cold, whereby to fic the tinged ſpi- 

rit of Wine for the Weather-glaſſes, and to that end , made uſe of Conduit ' 
water, and the diſtilled waters of Plantane, Poppies, Black-cherry, Night- 
ſhade, Scurvigraſs, and Hotſe-raddiſh ; all which were firſt placed in the 

{ame room where a fire was kept, and then removed, and meaſured out into 
{poons in equal quantities, and alſo a drop of them dropt on the ſame bench : 
br though this was ofcen tried, . I could nor make any ſure inference from 
them. Only TI obſerved, that the Black-cherry-water did for the moſt part 
freez firſt, bur the Other with very great uncertainty, The Horſe-raddiſh, 
and Scurvigraſs-waters, were for the moſt part froze laſt, The beſt way to , 
diſcover the very beginning of freezing of Liquors, is to move a Pin or Nee- 
dle through the liquors, whereby the ice will be raiſed, and become diſcer- | 
nable. when the naked eye can diſcover none at all, | 


FINIS, 


L—_ 


AN 
APPFTENDETA 
CONTAINING SOME 
Promiſcuous EXPERIMENTS & OBSERV ATIONS 


relating to the precedent Hiſtory of. 


GC OL D.: 


(x) 


4444444444444 $$+$34+ 
Us i SL ASA LS Uh ASA UI US SUN 2 Uh 


An Appendix, containing ſome pronuſcuous 
Experiments and Obſervations relating ro. 


the. precedent Hiſtory of Cold, 


— 
mo 


Particulars referable to the IT. Title, 


I T HE 26th. of December in the morning, (being an extraordina- 

ry hard Froſt,) there appeared to be quite frozen in my win«- 
: . dow near the fire, a Vial full of the ſolution of 211zum, [made 
n.the ſptrit of Vinegar, ] ſo ſtrong, that part of 1t was ſhort into Saccharum. 
Satur m2" only at the top of them there was a little (leſs than a quarter of a 
ſpoonful) 'that look'd yellow, and was not frozen, though, being poured our, 
t did not freez like an oyl. SET. 


2. A Solution of Go!d, made with Salts, and landing in the ſame win- 
tov by the Solution of CMinium, .was alſo frozen, FF. 


'3- There was expoſed a Pint>vial full of the TinQure of Lignam Nephri- 
<4, which being frozen, there appeared no colour in the ice, when the 
Vidl was held from che light, as in the liquor before ras frozen, 


4. The ofcen mention'd ingenious Gentleman; Mr. Drammon, who- 
"2s Lieutenant General of the Ruſſian Army, rold me, that he had divers 
umes feen Brandy frozen in Ryſſia,but the ice was not ſo hard as common ice,. 


5. A French Chirurgion, rhat waited upon an Extraordinary Ambaſſadour 
lb Moſcow, being enquired of by me about the freezing of ſpiris. of Wine, an- 
iInexed me, - he had good ore of Brandy frozen inthe Boxtles, and that the 
Infrozen part, which was retired fo the middle, Was a Spirit of Wine by 


eat odds ſtronger than ordinary Brandy, Th 
e 


[2] 
The above mentioned Ambaſſadour alſo told me, that is was uſual in their 
Country to have Wine freeze. | 


* © © "Paſſages taken ont of a Letter of the Ruſſian Emperonr's Phyſician 
FI . «* - *® co My. Boyle, > | 


6. The 7th. of December, 1 pur ſome very ſtrong Frexch Brandy into x 
China Cup, ſuch as they drink Coffee our off, and expoſed ir to the Air ; in 
three hours time it was turned into a cruſty Ice all about the fades of the cup, 
as if ſome cold blaſt had forced ir abroad. | 

Water and Saller-oyl were, expoſed, the Oyl reduced to the firmneſs of 
Talloiv, the Water not frozen. | : 


PE "ITY 


—— 


Particulars referable to the Ill. Title. 


I, — Spirit of Sal Armomac made with Quick-lime, Volatile oyl 
| of Amber, a (mall quantity of oyl of Ytrio/, Solution of S;/ver in 


«Aqua fortis, ſome diluted with Rain-water, and a vial full of weak ſpiritus. 


ſanguinis Humani, was expoſed twonights and aday to the Cold. The event 
was, thar the rhree former liquors appeared not to be at all. frozen z/ the So- 
lations of Silver was frozen, and the Spirit of, Blood appeared almoſt. rorally 


turned into ice, (for ſomething ſeemed to be unfrozen at the bottom, eſpe-. 
cially near the middle parr of it) and the ice roſe up. high enough to. fill 


the neck, and thruſt out the Cork, which 1 found lying upon the ice above 
the neck, (The Glaſs was not hereby broken,).. 


2, Unre&ifſed Oyl of Tarpertize, though being expoſed all nighr in a 
fingle Vial, it would not freez.; yer. the ſame quantity -(which . was abour 
tivo of three Spoonfuls) being expoſed in an open earthen Pottinger, the 
upper part afforded ice of a pretty thickneſs, and figured almoſt like that 
of frozen Urine. 


37 A'Traveller, bred to be a Phyſician, informed me, that in that part of 


Scotland, where his Father now lives, there is a Lake, out of-which runs a 
lictls River, whoſe waters, neither in the one, nor the other, are ever fro- 
zen in the midſt of Winter, (which in choſe Northern parts is wont to be 
very ſharp) and that lumps of Snow and Ice caſt into that Lake do readily 


. 


Taſte from cominon/Warer, as he divers times obſerved. 


diffolve there'; and yer, as he anſivered me, this Water doth not differ in ' 


4. 1 
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(3) : 


4. Twas told dy a Cofonel, that the Souldiers this Winter makino uſe 
- bf Sallet-oz! co keep their Locks from freezing, found they could nor dif- 
charge, bur being adviſed ro Hemp. oyl- they freze not ; neicher will Train« 
- oy freez, as it 1s told me, | 


— ——  Q———————— 
et 


*Particulars referable to the VI, Title, 


, Þ Ievienant G. Dr#mmor told me, thathe had often been fiſhing '6n 

Ponds and Lakes, that had been frozen over ſo firongly, that men 
might march wich . Canon over the ice, and yer theſe Lakes were ſtored 
with live fiſh, as rhey found when they broke the ice in ſeveral places, and 
dreiv their Nets under'the ice f:om one hole to another. The - fith being 
drain out, and pack'd up in this tate, 'wouid eontinue:.good fora month, -or 
berter, without being eirher ſalted or dry'd. | 


2, And it was remarkable, that the fiſhes being drawn out of the water 
'found ſo great a difference berween ir and che cold Air, that preſeatly after, 
as ſoon #8 they had made fome few leaps up and down, they were tn ttice 
frozen as tiff as boards. He told me rthar fleth and fiſh, if when it was fro- 
zen, it was thawed by the fire, would be quite ſpoiled, and the fleſh would 
not only loſe its natural taſte,-burt would: be: incredibly hard and cough. Buc 
flclh and fiſhbeing kept in cold water, would there thaw, and become ten- 
der, and ſo grow fit to be dreſſed ; yer he obſerved nor, that in the chawing 
they acquired a coat of Ice, as'1 cold him I obferved frozen Eggs and Apples 
'do in Exglard, when thawedin cold. water, 


3. Healfo told me, he had frequently ſeen men to have the end of their 
noſes, and che upper part of their cheeks frozen, even when themſelves were 
not aware of it, and thar they were very careful not ro enter into a Stove, or 
come near thefire, ro relieve themſelves ; 'becauſe if they did, the frozen 

arts would be apt ro mortifie, and come off, bur -chey would-rub them well 
with Snow, by which means they were thawed, though not without ſome 


trouble, yer without danger. 


4. Tn'Lapland they uſe another way to reftore frozen limbs, viz. by mak- 
ing a certain kind of a cheeſe of Neers milk, which chey tolt againſt rhe fire, 
ag anoint the place afteRed with the Caws-boby, and thar reliores the fro- 


zen member immediately. 


Yy 5. I 
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5: I had ſome Cheſhire cheeſes, of which I devired the Cheeſemonger to: 
chooſe the fatteſt and firmeſt ro rehft rhe froſt 3. bur they were all frozen, as 


alſo a Chedder cheeſe of a hundred pound. 1 chreiv one into cold water, and 
in a quarter of an hour it gather'd ice abour it, or rather the.water extracted 
the lceickles ont of it, hh 
6. Fiſh thaws ſooner and kindlier in cold water, than in the warm Stove ; 
bur thawing in water is not ſo proper to fleſh, which mult have a time anſwe« 
rable to its bu}k, or elſe ir will never -rolt further than it is thawed, - rolt it 
never ſo long, and carefully, . | 


7. 'Tisthzir cuſtom in Ruſſia, eſpecially at Moſcow, to thiaw their fiſh 
(before they pur ic to boyl) by letting it lay in cold water, *cill it hath ger 
a Cake of ice abour it, which rhey take off, and then pur. the fifh into_new 
cold warer, and, when it is covered With ice, take it out again : This' they 
continue to do, till the fiſh will occaſion no more ice, and unleſs this be fitli 
done, they find it will never be well boyled, 67 


8. An old Sex Captain told me, that they very. often met. with large 
whice Beats, our of which they had fat enough, when well ordered,. to yield 
a hogshead of oyl. - | : 

The ſame Captain told me alſo, that white Bears in or about Greenland, 
notwithſtanding the coldneſs of the Climate, have an excellent ſcent ; and 
that ſometimes, when the Fiſhermen had diſmiſſed the carcaſs of a Whale, 
and lefe it floating on the waves three or four leagues from the ſhore, from 
whence it could not be ſeen, theſe Animals would Rand as near the water as 
they could, and raiſing themſelves on their legs would loudly ſnuff in the 
Air, and with the rio paws of their fore-legs, as with Fans, drive it as _it 
were againſt their Snouts ; and when they were (as my Relator ſuppoſed) 
ſarisfied, whence the odour came, they would caſt themſelves into the Sea, 
ahd ſwim' direaly roivards the Whale, as my Relator and others obſerve, 
who had ſometimes the curivfity ro row at a diſtance after them, to ſee whe* 
thet their Noſes would ſerve them for Guides, when their Eyes could not. 
He ſaiv no other bears in thoſe parts but white ones, 


9. Aninquifitive D6Ror of my -Acquaintance bought at: Moſcon a ſmall 
quantity of Malaga Sath, that did as it were drain out at the-botrom of a 
Pipe or Hogshead, that had not been tapped, *cill it was {unawares to the 


Owner) frozen, This Liquor was much Riropger and better than the _ 
. that 
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that afforded it, and the fame of ics goodneſs making others crowd to buy 
the remaining part of ir, they found 1t, when the vefſel was kept in a warm 
place, which thawed the ice, 40 be liccle elſe than firengrhlefs Phlegm, The 
ſame Phyfician had likewiſe ſome firong Beer frozen, whereof the part thar 
reſiſted rhe Cold (and was takem up neerithe top of the veſſel?) was firanger 
than Wine, but the reſt which had been once ice, was worth little or no» 
thing. And as to theſe and rhe like Glaciations the ſame DoRor told me, 
that he obſerved not the unfrozen i1quor to retire always into the middle 
of the veſſel, bur rather (eſpecially in. Sack) co be intermingled with the 
ice, almoſt (as 1 gueſs by his deſcription) as Honey is diſperſed inco an 


. 


 Honey-comb. © 


ro. Spme of the men of the old Sea-Captaines, that had been in the 
frigid Zone, being on ſhare of Greealand , opened a Barrel of. good Beer 
ſtanding an end, and before they had drank much of ir, the wind turning 
ſuddenly fair, and being haltened aboard, rhey left thebarrel behind them, 
and the next year coming agaln to the ſame place to fiſh for Whales , ſome 
of them went a ſhore in a Shallop, bur were by extreme cold, and the imter- 
poſition of ſome ice, kept for a day or two from being able to ger ro the 
Ship, by which accident cheir proviſion falling ſhore, one of them remem- 
bred the barrel lefr behind, and coming to jr, found:it landing where they 
left it, bur very hard frozen ; whereupon they took a Spit they had with 
them, and made a good fire, and therem heating ir red hot, they broached 
the frozer barrel with it, and when the Spir had reached almoſt the middle 
part of it, there cane out ſome quarts of a turbid liquor, but fo ſtrong and 
| heady, thar ir made moſt of them drunk, and fall aſleep for divers hours ; 
after which waking, they did for curtofity fake ſtave the Cask, and found, 
that abour this ſpiricuous liquor the wateriſh'parr of the Beer had been hard 
frozen on every ſide, and the liquor had been altogether incloſed- in thick 
ice. This relation I had from the old Captain himſelf, who was imployed 

in that Voyage. | | 
11, The ofren mention'd Governour of Smolenſco, 'a famous Fortreſs 
berween Rxſſia and Potand, rold me, it often happeved, that the French, 
and ſometimes the Spaniſh W ines, that are yearly brought from Archaygel 
to Moſcon, are ſo frozen by thar time rhey come thicher, rhar their Owners 
are fain to break the Cask, and cleave the, ice wich Hatchers, and rhen they 
eranſport it from place ro place in ordinary J-rs, (ſo hard at is frozen, ) and 
when they mean to reduce ir to liquor again, they put it into a aroher 
Cask, and that Cask into a deep hole made into the-ice-or ſnov, where ir 
Yy2 will 
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' will ſlowly thaw, and be far leſs impaired, than.if it had been. thaw'd by the 


fice fide, or.in a Stove. 
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The Phxnomena. of an- Experiment about freezing, 
made by Mr. BOYLE, referable to the VII. Tile. 


[ This. Paper was produc'd and read in the, Royal Society, Nove 23, 1671. ] 


X7E took a Bolt-glaſs, bigger than two Turky-EFggs, with. a tem, 
F: which we cauſed ro be drawn out at a Lamp, till it was as ſlender as 


a. Gooſe-quill, or thereabouts. This veſſel was filled with water, 'cill the . 


liquor reach'd toa pretty height inthe lender part of the flem. Then I pur 
It. into a Mixture of beaten Ice and Salt, in which. mixzure a cavity bad.. been 
before made to receive a good part of ir. But though. upon. our putring, the 


Glaſs into this.cavity, there would at . the very-top. ſeem ro be ſome little - 


ſhrinking down of the water, .yert that was very ſmall, and ſometimes very 
ſcarcely, if at all, diſcernable ; nor did the water afterwards appear to ſub- 
fide, and exhibir the other Phevowena of freezing water mentian'd by the 
Excellent. Florentine Virtueſi: only-when- the Liquor begen below to be tur- 
ned into ice, the,quick aſcenc of it was manifeſt.enough.. OE 
Wherefore we afterward caus'd the flem of a round Bolt-head of clear 
Glaſs, whoſe globous part. was about ;Z inches in Diameter (taken on the 
out-fide with Callaper Compaſſes) we caus'd, I ſay, this ſtem ro be drawn 
our at the flame of a Lamp, rill ir was at leaſt as ſlender as'a Raven's quill ; 
and the Glaſs being filPd with.water- to a competent heighr, that the 'Ex- 
panſions and Dilarations of it might be very . manifeſt , in. ſo very lender. a 
Pipe, we obſerved the enſuing Fhanomerna. | 
Firſt, as ſoon as the globous part of the. Glaſs-came to be.as: it were im- 
mers'd in the frigorifick mixture, the water in the ſmall fem inſtantly aſcen- 
ded, ſometimes the length of a Barly-corn, and ſomezimes leſs, and ſome- 


eimes more. And.this aſcenſion was ſo haſtily made, that it often begun and - 


ceaſed almoſt .in the ſame moment ; after which the .water began (thovgh, 
more ſlowly) to ſubſide again to its former Ration , or thereabout, which 
with other circumſtances made it very probable, That as the Florentine Vir- 
znoſ7 ingeniouſly labour to prove, this ſudden change proceeded rather. from 
the Conſttiion of the Glaſs ir ſelf upon the firſt: conta&- of the frigorifick 
mixture, thanupon the ſenſible Condenſation of the water, which is not, 
likely to be ſo ſuddenly effeRed. | | | | 


Secondly, 
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'* Secondly, but whereas the newly named Philofophers recice, as a conſtant 
Phenomenon, that after the fitſt- ſubſidence of the water, and a ſubſequent 
=_ for a pretty while, the water will be conſiderably depreſs'd once more, 
fore it begins to'riſe, we could very rarely 1ndeed' and fcatce ever ob- 
ſerve ſuch a thing to happen, though I cannot ſuſpe& 'my ſelf to have over- 
ſeen it for want of attention, For my expeRation of ſuch a ſubſidence of the 
water, and its not appearing to me the firſt and ſecond time, invited me to 
repeat the Experiment ſeveral times one after another, and ro look very at- 
tentively upon the water, and the marks carefully ftuck on the. fide of the 
Glaſs, to obſerve the motion of the Liquor. And this ſeemed the rather 
ſtrange to me, becauſe 1 had often formerly obſerved in Trials purpoſely 
made on other occaſions, that water in convenient 'Glaſſes would ſuffer ſome 
degree of condenſation by the aQion of a frigorifick mixture, before it would 
begin to diſcover any ice inir. But having reiterated the Experiment, til. 
I;:and thoſe rhar affifted me, grew weary, I was fain to abandon it, leaving 
the proſecution of it to farther Trials, For I dare not ſuſpe&, that ſo many 
eminent Y;rmmoſi, as ennoble rhe Florentine Academy, could miſtake, or 
mifrelate a:matter of fa&, not once, but frequently, and uniformly taken no+ 
tice of by them, And beſides thar, as I was ſaying, it 1s conſonant ro my 
own Experiments on other occaſions, in one of the Glaſſes wherein I tried 
this very Experiment, I obſerved rhe ſecond ſubſidence to be conſiderable. 
So that I catinor bur ſuſpe&, rhar the ſo differing events of their Trials and 
mitie, 48 to this Phewomenon, may proceed either from ſome Peculiatity in 
rhe water they employed, or in the qualities of the Glaſs which the veſſels 
1 uſed were made of, or in the length and flenderneſs of the Stem, conft- 
der'd together with the groſneſs of our Engliſh Air in ſnowy weather, the 
preſſure of the Air having elſewhere been ſhewn by me to havea grear ſiroke 
1n divers Condenſations aſcrib'd to Cold : but whether to any of theſe 
things, or any other, that which we have related is to be reduced, future | 
Trial muſt determine. 
- Thirdly, I obſerved for the moſt parr, that after that ſubſidence, that al- 
mot immediately arrends the firſt rifing of the warer, there would be for 
ſome time, more or leſs, a reſting of the ſurface of the water in the ſame - 
place, which continued ill the upper part of the water began to aſcend upon 
_ the beginningof the glaciation of Irs lower :parts ; and the duration of this - 
pauſe or reſt of the water I found to be very uncertain, being at ſometimes at | 
leaſt tivice or thrice as long asat other times,according as the frigorifick mix- 
rure did more or leſs vigorouſly operate upon the neighbouring water. 
- ' Fourthly; though if che Experiment was tried in Glafſes, whoſe ſtems 
were of an unuſual bigneſs, the aſcention of -the water in the ſtem upon = 
Lid 
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.glaciation of it in the globous part, was not ſo quick as tobe very remarkable; 


yer whemthe tem was drawn out to ſuch a ſlenderneſs, as was before de. 
{cribed, the water, after having Cas I lately noted) reſted a while, .would 
upon irs beginning. ro. freez beneath, aſcend ſo. haſtily in the Rem, as aps 
peared Rrange:enough, eſpecially ar the firlt fight, 3 So, that. uſually ics pro- 
greſs upwards was very obvious, and ſometimes made with ſuch celeriry, thar 


1n one Minute of an hour, or much leſs, it would as it were ſhoot up feveral- 


inches, and would have probably aſcended much higher within half a minute 

more, if the flendzr part of the tem had been long.enough to permir ic, 
Fifthly, bur whereas the; Florentine Academians jnform, that there is a 

conſiderable Intumeſcence or rifing of the water,, that does immediately 


precede Glaciation, . 1. never could ſatisfie my ſelf that I obſeryed ſuch a 


Phenomenon. * Bur in ſpight of frequently repeated Trials (both alone, and 


before others) and of ſuch a degree of attention as parioge 1s not ofcen im- 


ployed even jn more nice Trials, ic always appeared to me, ;that the aſcen- 


Lion of the water was at leaſt accompanied, if .not rather preceded, by the 


aRual glaciation of ſome parry of the water. that were. moſt camigvous tothe 
frigorifick mixcure, or expoſed tothoſe portions of that mixture which were 
the moſt operative. Nor. did it ſeem ealie ro me to afſign any ogher, or ac 
leaſt, berter reaſon of the aſcention of rhe water in the. {lender fiem, chan 


the expanſion that is wont to accrue to\water,. upon its being aually turned 


co ice. *Tis true, that in \lender-Rtems the rifng of che-water will þe mani» 
feſt upon the produQion of ſo thin and tranſparent films gf ice. at thg- bor» 
rom, or ſome of the lateral parts of the Globe the warer is contain'd in, that 
It has often deceived even attentive eyes, and would have deceived, me too, 
if the newly intimated conjeRure at the reaſon of the intumeſcence of the 
water, hid not made me extraordinarily ſuſpicious., and invited me to 


look uponthe Glaſs taken our of the frigorifick mixture-,Cand then wiped 


and held againſt rhe light) in ſo many differing poſtures, that though in 
ſome of them I could nor , yer in others I did diſcover thin portions of ice, 
which ſometimes T could within a minute or leſs make viſible ro others, 
becauſe this ice upon thawing would not unfrequently emerge ito the cons 


Fines of the Globe and. Stem, and chere become eaſily enough: diſcernable to 


a heedful eye, And though when I gueſs'd, that the water was upon - the 
point of beginning to freez, I cook it our of the frigorifick mixture, rotry 
if it would afcerwards freez, or make the Liquor in the ſlender Pipe aſcend ; 
yet I never was ſo fortunate as to obſerve any aſcention of the. water in the 
Kem, bur when there was, actually ſome particles of ice_ in the ball, which 


though T newly took; ous of the mixture, as ſnon;/ as I could perceive the 
leaſt beznning of riſing in the lender part of the Rem, yet I regularly 


found 


C9) 
found more or leſs'ice to have been already aQually produced at rhe bottom 
or 6des of the Globe. The aſcention of Bubbles about che time of che waters 


congelation (eſpecially if the Glaſs wete Rirr'd) I do not here ſolemnly rake 


nottoe of, it being an'uſual concomitant of the. glaciation of water. - . - *- 
. 'Sixthly, ir was remarkable, and nor unpleaſanc in our Expericient;; That! 
not only if che Glaſs were raken out of the mixture, very ſoon after the 'wa-' 
ter began to aſcend in the ſtem, the thaw, by reaſon of the extraordinary 
thinneſs of the ice, would begin ſo quickly, that within about half a minure, 
ar ſomecimes/much leſs, rhe Liquor would bezin ro: ſublide manifeſtly a— 
gain, -Put when the water was ſutficiently difpos'd: to congelation, which it' 
uſually was, if the glaſs were put into the frigorifick mixture forn enough! 
after the total diffolutions of the little portions of ice newly mention'd, 4 
would upon the conta& of the frigorifick mixture, though: the globe were 
| burhalf buried in ir; begin to glaciate in a trice: inſomuch- that' making; 
obſervation by a Minute watch, I have had the water ſhoot" up in; the ſem! 
within half a Minute, ſo as to diſcover ice in it, and within: two Minutes 
(from firſt ro laſt) co exhibir ice in moſt parts of the cavity of the Globe. 
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Particulars referable to the VIII. Title. 


I, T WO ſealed Weather-glafſes, one with ſpirit of Wine, and Cochinele, 
wits ' the other with a blew Liquor made with ſpirit of CMans blood, 
Copper, and ſpiric of Wine, were immerſed in water, and kept there *cill rhe 
glaſs, that contained the water, began to diſcover ſome ice within it ; then, 
this water being thrown out, theſe Thermometers were remov'd into oyl of 
Turpentine, (ſubſtituted for the water of the ſame veſſel) :and Snow and 
Salt being applied to the outſide, 'the oyl of Turpentine (whoſe freezing in 
ſuch a Quantity and Veſlel we were not afraid of) was made as cold as we 
could, Whereupon the Liquor in borh the Weather-glaſſes manifeſtly and 
conſiderably ſubfided beneath rhe former mark, and in one of them (which 
had the blew Liquor) though ir were but a ſhort one, the ſubſidence was 
made half an inch ;- which fill confirms , that the Air may 1mpart a higher 
degree of Cold than is necefſary ro make water freez, and than 1s always 
communicated by Ice ir ſelf, | | 


-_ 


2. The Eſſential Oyls, as Spagirifts call them, that are made of Spices, 
and other ſpirituous materials by DiRillation in Warer , being, by reaſon of 


Spirituouſneſs, unapt to freez 3 men could not obſerve , what effeR a deu 
| oree 
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gree of Cold capable of . coagulating: them would produce,"-in reference to 
their takivg up more or leſs room, when congealed, than when-fluid : ſome 
Liquors having been found by experience to be expanded, others to be con. 
dens'd, by, being made to congeal or to concrete by Cold, - Wherefore .con- 
fidering that oyl of eAſeed, though an Eſſential Ol, will loſe its fluidity, 
not only ſooner than hor liquors, but with a far leſs degree of Cold than: 
Warer it ſelf; 1 chought this would be a fir ſubje& ro make trial upon, and 
accordingly having pur a convenient quantity of this Liquor into a round 
- Glaſs, about the bigneſs of a middle-{ize Orange, furniſhed with a ſuitable 
ſem, we put a mark where the ſurface of the + Liquor relted,. as about five 
- Inches above the ball : Then putting the glaſs into a veſſel of ' water, made 
cold by powder'd Sal eArmomack put todiflolve in ir, we obſerved, that 


the Oyl in the em ſubſiding did grow whitiſh, though by inclining the 


laſs it-was ealie to diſcern, -what part was yet.fluid, In a ſhort time after 
this the oyl ſeemed totally coagulated into an opacous and very White body, 
(almoſt like ſperma Cerr) whoſe upper ſurface was-near three inches beneath 
the mark-'ormerly mention'd : ſo that the Liquor appeared - to have been 
not inconſiderably condenſed by the operation of the Cold, Which further 
appeared by this, "That whereas the oyl of Amſeeds, whiltt fluid, would- 
ſwim upon water, this Bucter-like Concretion would. fink in ic. And yer, 
: when I watched, I could obſerve, that upon che-ſlow thawing of this rhick- 
ned ſubſtance, there emerged from time to time ſeveral bubbles into the al- 
ready-fluid parts, divers of which bubbles might plainly'be ſeen in rhe coa« 
oulared matter before their emerhion ; - juſt before which ſeveral of them Exe 
hibired various and vivid colours, and very pleaſant ro. behold. 
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Particulars referable tothe X. Title 


I, A Flat Bolt-head, ſealed up with a Rem about: 17. inches in length 
above the ſuperficies of rhe water, being ſer in the frigoritick 
mixrure for 8. 0r 9. hours, the water aſcended 1 5, inches and ; that I mea- 
ſured, and afcerwirds+ of Z of an inch, according co the meaſure-of ano- 
ther ; after which.time negleRing (ic for one. hour or mo:e, while I was. at 
Sipper, it blew off the ſealed end of the Glaſs quite round, and broke the 
bottom of it into many pieces, leaving almotit all the whole body of the 
Pipe uncracked. | | | WE” 


-2. Water freed fron Air, by ſtanding a good while in the a" 
&- 
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| Receiver, being ſealed up in a tound Bolr-head, whoſe pipe above the was 


xer was five inches or a lictle more to the ſealed Apex, being et in a friga- 


 rifick mixrure, exhibired an Ice very prettily ſhaped, and without conſpi- 


cuous bubbles, in leſs than rwo hours the water came to be impelled u 
4« inches and + , and ſeemed to reach a little above the Baſs of the Conical 
and ſealed part ; upon.its breaking with a noiſe the pipe was entire, and 
there appeared a good partof the water unfrozen under the ice, and the 
broken veſſel ſeemed co ſmoke. Upon conſidering the ſhortneſs of the Co. 
nical parc of the Glaſs, we gueſled the Air to have been compreſſed to abour 
the 20th, part of its former room, E260 


- 3. The globulous part of a Glaſs-Egg of about three inches (for it wan- 
red +, th.) in Diameter on the out-lide, was filled with water to the bot- 
tom of the ſtem, and then being carefully freed and ſealed, was frozen 
from the botrom upwards , to try, whether the abſence of the formerly 
incumbent Air would not make the ice afford larger bubbles, and conſe- 
quently take up more room, than otherwiſe it would when the water was 
frozen in the Ball, and a lictle way in the lower part of the Stem we found, 
that (the remaining) water reached from the firſt fiation of the water about 
eight inches and 4, the length of the whole Stem being a very little more 


* than ten inches and &. Being afterwards ſealed up with Air inir, and fro- 


zen, the ice reached not init full four inches above the firſt Ration, though 
(if I miſtake not) it was as well frozen this time as the former, 


Particulars referable to the XI. Title. 


I, 'Þ fre was taken a ſtrong Cylinder of Braſs, whoſe cavity was tO in- 

ches in Diameter, into which was put a Bladder of a convenient 
ſize, With a quantity of waterinir, that the neck of the Bladder (which I 
had taken care to have oyled) being ſtrongly tyed, the water might not 
get outinto the cavity of the Cylinder, * nor be capable of expanding it ſelf 
any other way than upwards. Then into this Cylinder was fitted a Plug 
of Wood turn'd on purpoſe, which was ſomewhat leſs in Dramwerer than the 
Cylindrical cavity, that it might riſe and fall eahly in it. Upon the upper 
part of this Plug was laid a conveniently ſhaped flit Body, upon which 
were placed divers weights to depreſs the Plug, and hinder its being lifted 
up by the expanſion wont to be made in water that is mads to freez : then a 


frigorifick mixture being afterwards applied to. the (Cylinder, it appeared 
4 & 3 


Within 
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within half an hour, or ſomewhat more , by a Circle that had been purpoſe- 
ly traced on that fide of the Plug, where ic was almoſt contiguous to the 
Orifice of the Cylinder, that the water in the Bladder began to expand ir 
ſelf; and about two.hours afrer having occaſion to ſhew the Experiment to 
ſome inquiſitive Perſons, the Circle appeared to have been heav'd up, :in my 
etimate about 4 , if nor half an inch, notwichſtanding all the weights, that 
. Indeavoured to hinder the Afcention, though theſe wetghts amounted to 
i115. Pound , Which were all the determinate weights we could then pro. 
cure, beſides Brick, and ſome other things, that were eſtimated at five 
Pounds more, Nor did I doubt, that a far greater Load would not have hin. 
der'd its Expanſion, | 

The day after the above mentioned Experiment was made, to try the Ex- 
panſive force of freezing water, the ſame was reiterated -after the manner 
above delivered, bur with this difference, That having procured more 
weights; when the Plug was lifted up # of an inch, or ſomewhat better, 
(which Flug began ſenhbly ro riſe within half, or three quarters of an hour, 
after the frigoritick mixture was applied,) it was loaded with a weight of 
two hundred Pounds, and a fifceen Pound piece of Lead, and other Bodies, 
as Boards, &c, to lay the weights upon ; which being alſo weighed by 
themſelves, came to fifreen Pounds more, ſo that the whole amounted to 
230, Pounds ; and if the hundred Pounds were both-of them ( as their bulk 
ang. weight invited us to gueſs) of thar ſort of weights, which are called 
the Great, a Hundred containing a hundred and twelve Pounds 'apiece, 
rwenty four Pounds muſt be added ro the ſumme, Which would thereby be 
made up 254. Pourds. | 


2. An Iron Barrel, being abour 14. inches long, and having about + of 
an inch Diamerer at the bore, and where the greatelt thickneſs of the meral 
was 2, and the leaſt ,3, or ſomewhat better, being exactly ſtopped at rhe 
Breech, and having a Screw of a corventent length co ſtop ir-at rhe other end, 
w3s filled with water , and then the Screw-being put in, rhe Barrel was bu- 
ried in a mixture of beacen Ice and Salt for about two hours or longer ; at the 
end of hich time being taken out, it appeared to have a crack 'rtnning 
ſomewhar oblique, by beginnings at a place abour- three inches diſtant from 
the Breech, and reaching to ſomewhar above ſix inches from the ſame : the 
crack was much more wide and gaping towards the middle of the Barrel, 
which appeared alſo diſtended about thar part ; rhe ice being taken our in 
divers pieces, and held againſt a Candle, ſeemed to 'have ſmaller bubbles 
than it would have had, if the water had not been pent up. But the minute 
bubbles were ſo numerous, that they made che ice more than ordinarily 
OPAacous, : __- 
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3. A ſtrong Barrel of a Gun of tventy four inches long, having the Touch- 
hole Ropr, and a Plug of Iron, that was fitted to the Muzzel, forcibly driven 
in, after the Barrel. had been filled with warer, 'was- put into -a mixture of 
Ice and Salt, where wirhin about three Minutes by my Watch, the lately 
. named Plug was with noiſe driven out of the End it had-cloſed before ; .and 
when the ſame Plug was afterward ſo driven in, that, ro make the cloſure 
more perfe&, the ſides of the Orifice of the..Barrel were hammer'd down 
upon the outward end ofthe Plug, yer, within about three. Minutes more, 
the frigorifick mixture making the water expand it ſelf, made ic again drive 
out the Plug, and that not onely with noiſe , but with ſuch violence, that 
we found it had broken a Deal-board, that made the neareſt parr of an oblong 
Box, (wherein the Operation was performed: ) afcerwards the Iron Plug, 
being by the help of the fire and a hammer. as it were incorporated into 
the Barrel, , the Touch-hale.came to be unſtopped ; ' and*though a long Iron 
Nail was ſtrongly driven into it, yet the Plug being uncapable to be dri- 
ven our (as before,) the frigorifick mixture being again applied to the Bare 
rel, quickly drove out the Nail ; which laſtly, being again forced in, and 
the Commiſſ#re being for farther ſecurity brazed. over, there was now no 
room lefc for the included water to expand it ſelf much, but by breaking 
the Bartel ; but being my elf called away, . ſo that I could not Ray to ſee 
the iſſue of the Experiment , I left one to proſecute ir, who ſoon after 
brought me an account, that within about a quarter of an hour (by his gueſs) 
after the barrel was put into the. frigorifick mixture, though of that there 
was ſcarce left enough to cover ir, it burſt with a noiſe, and blew up the 
cover of the Box (wherein the Experiment was made,) and the crack, which 
wastjvo inches and a half long, was wide and gaping: enough to ler me ſee, 
that the Barrel was of a very conſiderable thickneſs at the place where ic 
was broken, TS fi : 

A new Pewter Bottle, holding (by gueſs) about a Pint, was fill'd with 
Water,- and chenthe Top being ſcrewed on was pur into a frigorifick mix. 
ture, wherein, When it had lain (by our eſtimate) abour 5 of an hour , ic 
was broken, not withour noiſe, and being taken out we fonnd in it a crack 
almoſt an inch and a half long, and in-one place ſo broad as to-amount ro 
about + of an inch. The Bottle ſeem'd to be every way ditended , and 
particularly at the bortom, which was ſo ſwell'd, that the Portle would 


not ſand upright upon it, 7 
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One Particular referable to. the XIII. Title; 


THE old Sea-Caprain told me, that out at Sea, when the Wind blew off 

from the Great Baxks and Tracts of Ice, they could by the extraordi- 
nary highneſs of the Cold, (which would ſometimes make the skin of their 
faces peel off) perceive, which way the Ice lay, not only long before they 
could ſee it, but ſomerimes when they were fain to ſail ewenty leagues be- 
fore they could come toit.. | 
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Particulars referable to. the XV, Title, 


k. Tire Decoftions, one of Sage, another of. Roſemary, and the third of 

Parſley, were expos'd in three ſmall earthen. Pipkins to. freez, and 
were totally turn'd into Ice, without any ancongealed liquor (raat I could 
perceive) in the middeſt : nor did there appear in the Ice any. reſemblance 
of the deco&ed Plants, bur the Ice afforded by the DecoRion of Sage had 
a very uneven ſ«perficies, and far more rugged than the two other portions 
of Ice, which _ neither of them ſmooth ; and- theſe (eſpecially rhat of 
he Sage) were obſerved manifeſtly to be leſs hard or ſolid than common 

©. | 


2, Newly expreſſed Juice of Lemmonr being ſet to freer in 2 wide: 
mouth-Glaſs, afforded an Ice very oddly figut'd,eſpecially in one part,where 
it finely repreſented Trees, as they are in Wincer,. wichout leaves. 


3. Hard Ice groſly beaten, having a' great: proportion of White: Table- 
Salt put to ir, and mingled with'it, there aroſe from the.mixture great ftote 
of whitiſh Fumes, as thick (ar leaſt) as. common Smoak, which Fumes play- 
ed up and down all the mixcure,. and lafted a very conſiderable while ; and 
all this, though rne weathef was very warm, and the Experiment made in a 


-, . 
room ivhere there was a very good Fire, | | 


4, Snow-water being put to freez. in Ice and Salt, afforded an Tce prewily 
figured, and had the bubbles produced in it ſo minute, that they hinder'd 
nor 
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| 4 bs, 


”— wrou—— 


"(rs ) 


not the Globe, which the ice. conſtitured, from- being more tranſparent » 


q 


than would have been eafily expeRed, 


5. We took 2 quantity. (not inconfiderable). of: Tee, about... £7:0.pound,, of 
more, and having partly reduced it into ſmall lumps, | and partly. deaten it 
into ſmall powder, we mixt with it a convenient proportion of Bay-ſalt, not 
powder'd : This mixture, when it was ſuffered to lay fill for a pretty while, 
did not appear to emit any thing from the. ſuperficial parts, but yer after- 
wards, when it came to be ſtirred here or. there, -,there, would: in that, part 
atiſe a ſmoak eafie enough to be diſcerned,-if the Baſon or Platter, that..con+ 

. tained the mixture, were held berween the, Eye and the Light... But, if the 


Whole Body were flirred, then there would be excited ſo vihble a ſmoak, as 


that it would nor only overſpread the ſurface of the Veſſel like a Miſt, but 


would overflow it on all fides for a good while. 1 uſe the word, wg 


becauſe indeed: the Fumes did not only ſome of them. aſcend a pretty.w.} 


into the Air like ſmoak, but the greatelt part of them by far, as ſoon as they | 


were riſen above the brims of the Veſſel, did fall down in Rtreams, as if it 
had been a liquor poured out of a Baſon ;. ſo that the Fumes ſeemed ponde- 
rous, almoſt like rhoſe that one may obſerve, if he dip a piece of Lirnen in 
Aqua fortis, and hang it up-rodry ; in which caſe the emitted Rieams will 
rather fall than riſe. We'alſo took notice, that thoſe Reams ,of our | Frigo- 
_Tifick mixture were far more plentiful thn they ſeemed to-be;; for beſides 
thoſe, that were manifeRily ſpilr out of the brims of the veſſel, ic was eabie, 
by looking upon the mixture in a certain poſition in reſpeR of the light ; ic 
was cafie, 1 ſay, to perceive, that the whole cavity of the Veſſel, which was 
pretty deep, was all covered with choſe Fumes, -that, played upon it like the 
thick Miſt upon a-Pond,: not being able to paſs over the brims of the Baſon, 
And this Aſcenſion of Futmes , upon the tirring'to and fro of the Mix ure, 
laſted a conſiderable whil -; and prob:bly would have laſted longer, if paitly 
wearineſs, and partly buſineſs , had not called me awvay, 

I - forgot to noce, that, when thoſe Stezms came our the moſt plen:ifully, 
] applied my face ro them, to obſerve, if I could feel them ſenſibly colder 
than the neigbouting Air; but by reaſon. of: an. Impediment 1 could nog 
continue ina fit poſture long enough to be ſure, whether thoſe . Effiuvia 
would in due time feel ſenſibly cold orno: and though 1 applied a ſealed 
Weather-glaſs to the ſame Fumes, and the tinted ſpiric ſeemed thereupon 
a lirtle:ro ſubGide, yer ſome Circumſtances make: me imxgy. till further 
eryal. | | 


6: The o1d Sea-Captain, that ſailed ſo often into the Frigid Zone, an- 
ſwyered 
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ſwered-me, that when his Ship was immured with Ice,. ſo that they could 


" notin along time ger ſo much as a Barrel of Salr-water, he made Wells of 


rherhick pieces of Ice, to receive the liquor of the thawed Ice, and found 
that water (though on the main Sea) ro be good freſh water, potable, and 
fic for Fig of their meat, and other 'uſes, ſo that he never teared want 
of freſh water'ih thoſe Seas. - refs 6.5 | | 
He alſo rold mie, that he had divers times fafined the Ship to the pieces 
of /ce, thar reached under water to about chircy Fathom, and that once he 
lay a good while by a piece of  /ce ſo thick, rhat it was on ground ac fifty 
Fathom, hich he clearly perceived, borh by Sounding, 'and ocher ways of 
obſerving, thathe acquainted me with. '' Theſe deep pieces of Ice (he faid.) 
were tot very high above the water, inſomuch that when I rold him I had 
found by tfial, 'that a'CyGzder'of our Engliſh Ice could have bur abour the 
genth part of it above the water-it was made of, and made: ro float in, he 
ſwered, thc that proportion agreed yell enough with his obſervation ; and 


- added, rhar the grear depth of the Ice-proceeded from the: ſucceſsful-Snows, 


which, falling from the ſurface of it, depreſs ir., and ofren wichin two or 
three days would it ſelf melt; ſo'as to. ſhrink inco.a third or fourth part of its 
former thickneſs, and become hard Ice. He likewiſe told me, that he had 
f:iled ro $2. degrees anda half of Laticude, and anſwered ime, that he was 
not miftaken in obſerving'ir, having had very good opportunity ro do it by 
more than ordinary fit Inftruments;thar he had carried 'along' with him- 

- He told metoo, that in ſome parts near the coaſt of 'Greenland, he found 


the Variation of the Compaſs tobe 23, degrees, and nor very long after to _ 


be ſcarce any ar all ; which ftrange alteration he knew not what to make of. 
*- He told me moreover, that the laft year ſailing in the height of 77. de- 
orees in the main Sea, he was ſuddenly ſurrounded,” and his Ship locked faſt 
up, 'only that it was driven by and wich che Ice, till che 72h. of Jane follow- 
ing ; and then, the Ice opening a little, he made a ſhife co ieer through it, 
and purſue his Voyage. adding, that he obſerved, that thac vaſt traR of Ice 
being once broken, the fragments of it drove towards Hwadſon's Streights, 


* 7. Theold Sex: Captain told-me as ſtrange a ching, which he had of. 
cen though not carefully obſerved, Thar great TraQs of Jce dead the 
Wind, inſomuch, that when he has been driven towards the Ice by ſtormy 


wenher, and feared to be in great aanger, when they came near it, he unex-- 


pectedly found a kind of Calm, that raiſed his wonder, and freed him from 
his fear. And ar other times going out of the Ice upon an almolt { nooth 
Ser, when he had nor yet gone far on it, he found that there was a Storm at 
gitlance from the ice: and mentioning this, asa very odd thing, to a Dutch 


Nav1- 
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( 17.) 
" Navigator, who frequented thoſe Seas for the Whale-fiſhing, he aſſured himg 
that he had ſeveral times obſerved this wonderful property of the /ce, _ 


\ * One Particular referable to the RVIE, Title, nil 4s 
N Siberia (a Northern Province of Ruſſia) the Earth is thawed in Sum- 


L. mer bur abour two Foot in depth, beneath which it continres frozen, 
and yet over this frozen. part of the ground there groveth good Corn. 


This I had from the Kia» Emperour's chief Pbyfician. 


Particulars referable to the XYI1II, Title, 


I, 5 Th lictle ſezJed Weather-glaſs being taken, Was put into a Glaſs 
broader at the top than the bottom, and greaſed on the infide with 
Tallow, in which glaſs the ball in the infide' of "ir was more than covered 
with water, and that water teing frozen, rotice was taken whereabouts 
the tin&ed ſpirit of #1zerrefted in the Gem : after. which the Ice being new- 
ly taken off gm che Ball in the open air of an exceeding froſty morning, juſt 
upon the removal of the Ice the Liquor roſe a little in the ſhank, as ir: uſetk 
' to happen when a Glaſs-bubble filled with warm water is ſuddenly removed 
intocold ; bur preſently after the tin&ed liquor, as I expeRed, ſubſided, 
not only as much as 1” bad riſen, but a pretty way (the ſhortneſs of the In- 
Rtrument conſidered) below the former mark. Which may confirm our ob» ' 
ſervation, that the free Air may communicate a more intenſe degree of 
Cold than lce it ſelf, = | 


2. The Weather having continued for fome time” very cold , we placed 
twoor three days ago a truſiy ſealed Thermoſcope ( thar was made by the 
Stzndard-weather-glaſs ar GreſFam Colledge , which I therefore call the 
Standard-Thermoſcope, having us'd it for ſome years) in a Cellar, where we 
had obſerved Peer nat to freez in a very extraordinary ſharp Winter; and 
having looked upon ic laſt night, which was, as the night preceding, - yery 
froſty, the Wind being at Eaſt, we found after ren a Clock rhart the tinged 
ſpirit of Wine Rood at two. diviſions, and about 4 above the freezing mark, 
and this morning being a hard froſt, ir was found to ſtand much ar the ſame 
height, Wherefore having cauſed it to be removed into the free = —_— 

| | arden, 
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Garden; it now being about nine of the Clock, is fallen to the freezing 
mack, and conſequently is ſubtided above two full divifions or inches: be- 
neathissation in.the warm Cellar, Bur nevertheleſs 1 hence obſerve, char 
the Air inthe Cellar, notwithſtanding the cold weather, is not (or is but 
very lictle) warmer than the air in my B2d-chamber is wont to bein froſty 
weather 3 for the ſame Weather-glaſs being uſually kepr in that chamber, 
the ſpiric of Wine was wont to {land apout two inches above-the Cy» 
wher or Freezing-mark, in the morning before the fire was made, in caſe 
there was a moderate froſt 'abroad ; and in Summer-rtime, when the wether 
was very hor, the tinRed ſpirit has aſcended co the Eighth, Ninth, and ſome- 
times almoſt to the Tench mark. | 


3, The liſt night being made extraordinary cold by Froſt, Snow, and 
Wind, the.Scandard Weather-glaſs (before mentioned ) was removed into 
the Garden, and lefc there rill chis morning, when the tinRed Spirit appea- 
red'to be ſubſided. above two diviſions: beneath the Cypher or Freezing 
mark ; ſo much greater was the Cold of the 4ir, than vas abſolurely neceſ- 
{ary tor the congelation of water. ' And yet the Coldneſs of this very night 
did not by '*arnamei/mors ſo increaſe the heat of the Cellar, bur char a vial, 
containing abour two or three ounces of Chymical oyl of Aniſe-ſeeds, being 
left there till Nine of the clock this morning, was taken out withour being 
_. thawed into a liquor z which argues, that the hear of the Cellar was infe- 
rior to thar of the outward 4ir in moderate ſeaſons, fince oftentimes both in 
Spring and Autumn, oyl of Arſe: ſeeds is by the warmth of the air kepr in a 
Aluid farm : as this particular parcel of oyl in the ſame vial , wherein it was 
expoſed, ivas kept by the moderate warmch of my Chamber many times this 
Winter. 


4. This morning (being December 29. 1665.) a little before Ten of the 
clock, the wearher having been froſty {bating one mild, bur- rainy day) 
for ngar a Fortnight, 1 rook my ſealed Weather-glaſs out of my Chamber 
window, and having heldic a while in the open Az in the Court, as alſo 
wertred it With vwater to reduce it the ſooner to the Coldneſs of the Ambient 
eA'r, I cauſed one to pump ſo long, till to a younger eye than mine, the 
water, that came our of the Pump, ſeemed ro begin to reek; and then I 
helJ the ball of the Weathzr-glaſs for a pretty. while 1n the ſtream that came 
out of the Pump, and obſerved, that ir made the tinfed liquor conſiderably 
ſe, and. the more, the longer | kept ir, will ic was riſen.to the height of 
the Croſs, which.1 mice inche Frame: then carrying it up to my Chame 
ber, thoygh chere was a ggad fire there, rhe ſpirit -of Pe begin to ſablide 
avain, 


(19J 
again, thereby ſhewiog, that the 4iy in my Chamber was. colder than thie 
 recking Water, that had been pumped out, . EXD Og 


5- Another time (being Feb. 17. 166; ) after ir had continued frofty 
weather chree or four days, ( if I miſtake not the number, ) abour Nine or 
Ten of the clock 1n the morning, '1 cauſed the water of a conliderably deep 
. Welt cobe pumped for a. good while upon it, after it-had been kept a pretty - 
while in the er, to bring it to the remper of that, the Pump-water raiſed 
it by degrees, bur (lowly enongh, to berween for or five. Eights of an inch 
higher than the Pump-water ar Oxford had bh able to do. Then 1 carried 
the Weather glaſs to a Spring that was wont to {moak in froſty weather, and 
was not far from che Pump, and having layed dojvn the Weather-glaſs, (that 
my hand migat have no operation upon it) ſo.as the Ball was. covered with 
watet juſt at the Spring-head ; after it had reſted. there a good while, I 
found the tin&ed Spirit but very little raiſed, ſo that in all it ſcarce exme 
ceeded five Eights above the height ic had been drought to at Oxford. | 

Afterwards in the ſame place I broughe the Weather-glaſs about Noon 

w the North-ſide of the houſe, ro which che Pump belongs, and letting ir 
eſt againſt the Wall in the open Azr for half an hour or more, I found, thar 
though ic had been that morning a ſmall Froſt, and though the Sun did nor 
ſhine out, yet by the Weather-glaſs the Air was juſt at the ſame degree of 
-warmth (if not a little greater) that the water had been at the Spring-head 
in froſty weather, when there was Snow upon the ground, and conſequently. 
the Air was then much hotrer than the water had been in the Pump ar Ox- 
ford, where yet in very cold weather it uſes to ſmoak, 

Feb. 19. being the third day of the continuance of a moderate Froſt, 1 
held the ſealed Weather-glaſs undef the Pump, and having cauſed the wa.. 
ter to be pumped for a good while upon the Ball of ir, 1 found the tinted 
Spiric riſe as high witch the warmth of the water, as ir had done many weeks 
before in the depth of Winter by the warmth of the water of the ſame 
Pump. | 

The next day, being the fourth day of the Froſt, the neighbouring Sprine , 
which (as I was informed by thoſe 1 ſent to ſee) had nor, during the prece- 

dent days, ſmoaked, did ſmoak this morning, as one, I ſent to ſee, informed 
me, that another Spring jikewiſe did, About Noon (the weather being 
Fair, and the Sun ſhining) Iimployed one to keep the Ball of the Weather- 
glaſs for a competent tirrſe covered with water juſt at the head of rhe Spring, 
which had ſmoaked in the morning ; and by his Relation, which was con- 
firmed by the height of «the rin&ed liquor, when 1 faw it, it appeared to 
have riſer higher now by near or full a __ of an inch, than I could make 
| - Aaa it 
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it do at the ſame Spring. herddivers weeks ago : bur note, that this day the 
Spring- water was a pretty deal warmer than the ir, notwithſtanding the 
cime and clearneſs of the day, as appeared by the. ſubſiding of the tinRed 
Spirit, when brought from the Spring ro my Chamber in a froſty morning, 
the ground being then covered (but not thickly) with Snow, 


6. Having inquired of an Ingenious man, obliged to make ſome Trials 
abour Cold, whether he had obſerved any thing to confirm or contradi& 
the Suſpicion 1 publiſhed ingge Hifory of Cold about the Coldneſs and 
Temperature of the 4:7 ;- he gave me ſuch an anfwer , that does notably 
confirm my conje&ure. For he told me, that he had divers times obſerved 
in an exaQly ſealed Weather-glaſs, that the ting'd Spirit of Wine was high- 
er at ſometimes, when the weather was froſty, chan ar ſome other times, 
when it was not; and that having had occaſion to keep his Weather«glaſs 
with the Ball in water, which was afterwards frozen, and continued 1ce for 
divers days, he warily brake the ice all abour the Ball, and removing it 
thence into the eAzr, though it were in the ſame room, yet he found the 
Liquor to deſcend from ſuch a mark to ſuch a mark, and having deſired to 
ſee the Infiruments, I found the bigneſs of the Ball to be like that of a mid- 
dle fized or ſomewhat large Crab, and the ſtem to be about two Foot and 
long, and having had the curioſity to meaſure the diſtance between the a- 
boveementioned marks, I found, that the Liquor, by being remov'd out of 
the Ice into the Air, had ſubſided a pretty deal above three inches. 


A Relation given me by an Ingenious Gentleman, lately returned ont of 
| ' Poland, 


7. About the 21.22. and 23. of December, 1669, old Sle, lying with- 
in three Poliſh Miles of Warſaw, we ſaw every day the Sun accompanied 
with two Parhelions, rhe one Eaſtward, the other Weſtward, almoſt in a 
dire& line, and diſtant about 8. or 10, times the Diameter of the Sun from 
ir, and continued viſible from near Ten to Twelve a clock, the weather be- 
Ing extream cold, the Air as clear, as poſſibly to be imagined, borh nighr 
and day ; and, when the Sundid ſhine, appeared as full of glittering Span« 
eles or Particles of /ce, The like hath been ſeen fince, when it hath frozen 
very hard ; which generally happens, the Ar being very clear, and as gene- 
rally thaws, the Heavens being clouded any time rogether, | 


8. The old Sex-Captain, that ſailed ſo often to Greenland to fiſh for 


Whales, aſſured me yeſterday, being April 8 75. that 18, or 19. years ago, 
| e 
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he ſailed rhicher im the 'company of cwo Dutch Ships, whereof one--was a 
Hollander, but the other of Embden, the names of the Maſters he. cold me ; 
when they were comt together as far as the place where the Zugſþ uſed to 
Ray in Greenland (as I remember,) the Maſters of che rwo Ships deſired 
this Captain to give them leave to fiſh there with him, which, he told them, 
he could nvr polfibly do, being a Setyant of the Green/aud Company, and 
imployed there by them , whereupon” theſe Maſters rold him , that they 
would then go ſeek their Fortunes in an unknown world ; and ſeven or eight 
weeks afrer, they came back to him miſerably diftreſs'd for want of freſh 
Woarter and Fewel, which they deſired his leave to cake upon the place, 
which being bur an a& of Humanity, and intrenched not upon the Rights 
of the Company, he willingly permitced : Whereupon they fell into diſe 
courſe of their. Voyage ; one of the Maſters rold him, that coaſting along 
the Ice inhopes to find ſome New Land, and ſome place where they mighe 
freely, as well as conveniently fiſh for Whales, they had at length come ſo 
far, that after che foggy and dark weather was cleared. up, they took the 
Latitude, and found it to be $g. degrees, ſo that they were within one 
degree of the Pole. | 
The old Caprain doubting of this, the Maſter brought him his Journal, 
where the Courſe was ſet down, which teſtified the ſame thing ; and after- 
wards conferring with the Maſter of the other Ship, (for chey ſail'd in com- 
pany,,) he agreedin the ſame Relation 3 and the Captain hearing, that rhe 
Steers-man of one of the Ships was a Scotchman, he got to diſcourſe with 
him, and ſaiv his Journal roo, which agreed with what the others had de- 
clared. And afterwards one of the Mafters having occaſion to come to Lou- 
dox, and being there mer accidentally by our Caprain, he brought him to 
ſome of the Northern» Company, to whom he averr'd the foregoing Relation, 
of whoſe Truth the Captain ſeemed to me to be convined, I asked him 
ſeveral Queſtions relating to this odd Story, to divers of which he could 
make no Anſiver, having not asked them of his Datchmen ; but to ſome few 


things he gave Anſwers, the ſubſtance whereof was, That though there 


were vaſt Regions of /ce towards the Shores, yet where they found them- 
ſelves ſo near the Pole, the Sea was very open and free, ſo that if Wood and 
Water kad not begun to fail them, and if they had not fear'd their other 
Proviſions would not hold our, they might have made a Paſſage perhaps as 
far as Fapay, That from the North-Eaſt there came a great rolling Sea, 
-which one of the.Maſters, that had been at the Bay of Biskay, compared to 
that Spaiſþ Sea: And that the Cold there was not extream, bur ſuch as they 
could well endure, and complained no more of, than they did in Greenland : 
'That ſailing from Greenland towards ny + ole, they found the Compaſs to 

aa 2 vary 
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vary a Point, afcer they had ſailed ſome degrees Northward-; "Then the! Vaz! 


riation of it was for'a great while inconfiderable, and a' while after-thar ic 


came to be two Points. And laſtly, when they came to'beſo near the Pole, 


the Declinztion increas'd Rtrangely, ſo that at 89. degrees of Latitude they 
found the Variation to be four, not Degrees, but Points of the Compaſs, and 
that toivards the Eaſt, | | 


9.. The old Sea..Captain told me, rhat they are in- the Seas frequently ' 


peſter'd with thick Fogs extreamly cold, which - laſt ſome of rhem 10, or 12, 
hours, ſome a whole day, and others two or three days, ' 

' He tofd me, that lying at Anchor in Bell-Sound on the Coaſt of Green 
lazd, near a Mountainous Rock that was very high, he and ſome others made 
a ſhift co ger up tothe top, which he judg'd-ro- have half a Mile of Perpen- 
dicular height, and, when they cane to the upper part of the Mountains, 
they found the Weather very clear, and the Sky very ſerene, and: it being 
then Je, the Sun ſhined ſo hot upon them that he and others ſtripp'd.them- 
ſelves, and aired their ſhirts and naked bodies 'to cool themſelves, ſeeing 
all che. while a thick Fog like Clouds art the bottom of the Hill ; whither 
when. they came down with fore of Fowl that they had killed; they found 
the Fog, as they left ir, very dark, and exceeding ccld, rn oy 


A Paſſage taken ont of the Taars DoQors Litter,: 


10. Avg. 29.1664. This Winter we ſtay'd at Yologda three months, 
which is North-Eaſt from CAMoſcon ſome degrees, I expeRed the intenſe 
Cold which is uſually felt there z but (as it happen'd) we had not three 
days of that, which we call Winte»weatler there, notwithſtanding we were 
there iy December, in which Month it rain'd unuſual and dangerous. The 
Cold, which is ſo much talk'd of in Books, hath been rare in theſe late years ; 
for ſome Exg/ih which have liv'd there thirty years ſince, have obſerved 
ſuch an alteration in the Climate, that, except I had good confidence in the 
fidelity of their Relations, being men of known wotth- and ſobriety, I ſhould 
not adventure to tell you, That in theſe thirty years the Winters: are be- 
come ſo mild, as the norable-cold Weather, which uſes to freez people in 
their way coming ro Market in ſeveral poſtures, as they were firiking their 
Horſes, or guiding their Sledges, hath been rarely fe!r, only ro the freezing 


the Noſes and Cheeks of ſome People, which may rather be..cermed a Slaft, 


than a ſerled intenſe Cold, 
11, The warme: the Room is made by day, the thicker is the hoar vpn 
the 


- 
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the glaſs at night, ſometimes an inch chick, which Ihave ſeen, IF it be a 
ſmall Froſt, the Nails only of the Windows, which faſten the Latren toge- 
ther, will be' tipt with White ; all the Nils of infides of Doors, and Iron- 
work, will he adotn'd with the Froſt, and going out of the door you will en- 
danger your breath. 

The Falconers here ſay, Birds creep undet the Snow at Nights. 

Afſuredly the Bears-provide themſelves with a Cave againſt the Winter, 
I have kept a Bear two days vichout meat or drink, he (till ſucking his Paws, 
making a Lather ith his tongue ; and, had he not ſmelt the meat of the 
houſe, which made him craving and clamorous, no doubt he might have 
been kept much longer upon his faſt, 


12. A'Wind from the Sea there cauſes a Thaw ; ſo it does at Archargel, 
alrhough ir comes thither North. | 
I ſhall hereafter give you a Catalogue of our Plants, ſome of which are 
\ rare in Exgl/and, but here in quantity, viz. Lilium (orvallium, P jrolay B- 
fot'tums, Polygonatum, 6, 1 ſhall alittle inform you concerning the Vege- 
-table Lamb, which Olearim calls Baromets, 
15 


I3. Buc he told me they uſe very little Phyſick, the Air being ſo health 
ful, as that tis no fare thing to ſee people! 80.or 100, years old, eſfecially 
. the poorer ſort, that do not indulge themſelves with fRirong Drink, - 


14. ' The ſame Captain anſivered me, that in Greenland it ſelf the North- 

Eatt Winds were colder than any other, which yer he aſcribed in part to 
the Scituation of the Countrey, thoſe Winds blowing over vaſt Tracts of Ice, 
- without Sea to mitigate the Cold they communicated to the Wind, 


Particulars referable to the XIX. Title, 


t.' FT levtenant: G. Drummon, who” for ſome years was Governour of 


Smolenſes, told me, that be had many times Barrels little leſs 
than our Hogshead: of ffrong Beer, which being left night and day 1n the | 


Sledges upon the Snow, would be frozen all abour next the Cask to a confte 
derable rhickneſs, ſo that the Gimler muRt pierce the Ice a great way, be- 


fore the Veilel would be fer a broach ; but then the Liquor which came forth, 


would not only be much ſtronger, than the Beer was at firſt, bur much more 
_ pleaſantly taſted, | 
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2, Lieutenant G, Drammor confirm'd what others had told me, of the 
reat noiſe, like the diſcharge of Muskets, that they hear in the wooden 
Fouſes, whoſe Walls are made of Fir-trees (unſquar'd, and only disbark'd,) 
upon very intenſe Froſts ; and he anſwer'd me, the great Cracks or Flaws 
char appeared in the Timber after theſe Exploſions, were barely Clefrs made 
by the burſting of the Trees, without any ſplinters , or other parts of the 
wood thrown off from the body of the Timber. 


3. The two Swed;þ Ambaſſadors afſur'd me, that it is true, that in 2ſuſ- 
cov, and ſome other Northern Countreys alſo, the Hares are as in theſe 
parts, ,gray, (griſe,) but Snow-whice in Winter, and that they begin to 
change Colour in Autumn, (and to recover it in the Spring.) And the El. 
der of them, Monſieur Coyet being asked of me, if he himſelf had obſerv'd 
it, he aſſur'd me, that he had, Ir was likewiſe affirm®d by the Swed:ſþ Re- 
fdent, who was then preſent, and related it tome before them, that in the 
Borders of £Myuſcovy he had ſeen tore of Partridges milk-white 3 when 1 
ask'd, whether they chang'd colour in Summer, or were not rather. conſtant- 
ly white ; He anſwer'd me, he could not cell, it. being Winter when he 
was there, And when I enquir'd, whether there were not ſome other 
| beſides Hares, that chang'd colour according to the Seaſons, they all three 
told me, that Squirrels, which in the Summer are of the uſual colour, do in 
the Winter turn gray, and recover their colour in the following Summer. 

They were pleaſed alſo ro ſend me word the next day by an Ingenious 
Gentleman, Son to Monſieur (yet, that they had forgot to tell me, thar 
whereas the River D#za divides Livonia and Muſcovy, on one fide of the 
River the Hares are of the ordinary colours, but on the other fide white. So 
that when the Hunters meet with any whice Hares on this fide of the River, 
they ſay tis a Transfuga, | 


4. Amongſt the odd effeQs of Cold in Ryſia, and ſome other Countreys, 
where that Quality reigns in Winter, tis none of the leaft admir'd, rhar if a 
man be abroad in the Air with a Caxe or Staff furniſhed with a meralline 
Head, the Cold is ſo intenſe in that compaQt Body, that the tip of the rongue 
being apply'd to the metal, they will Rick, and be (as it were) glewed to- 
gether, ſo that a man cannot ſever them withour great pain, and ſometimes 
withour leaving ſome of the skin of his Tongue behind upon the handle of 
the Staff, as ic has been afficm'd to me by Eye-witneſſes of unqueltionable 
credit. The Reaſon of this odd Phenonenon, as far as I can conjeure, may 
| be thegrear and ſudden loſs of Agitation occafion'd in the Spictle and parc 


of 


(25) 
of the Tongue, by the great want of Agitation in the parts of the Meal 
that they touch, For if a Bowl (for Inſtance) of Ivory meer in a dire& 
line with another of the ſame bigneſs , that is already. moving upon a Billi- 
ard-Table, *twill communicate to it bur a part of its own motion, and ſo 
retain the reſt for it ſelf : bur if the impell'd Bow/ were at reſ?, the impel- 
ling Bowl will communicate to itall, or almott all irs motion, and loſe as 
much it ſelf, as may appear by its remaining quieſcent in the place of the 
other, I mult nor inlarge ufon this ſubje& of Motion among Bodies, that 
hit againſt others. Bur to apply the Obſervation to my preſent purpoſe, ir 
ſeems the Meralline Handle of the Stick, by the intenſneſs of the Cold, has 
1ts parts ſodepriv'd of motion, that when thoſe of Spittle and the Tongue 
have communicated ro them as much of their Agiration as they can, there 
| will not be between thoſe three Bodies Agiration enough to keep the Spit» 
tle fluid, which conſequently being turn'd into Ice will lack to the two 
conlifient Bodies ic adher'd to, nainely the Tongue and the Metal, and by 
this means will faſten them together. 
In confirmation of this conjeRure I ſhall adde ſome other Phenomena, 
Which may be explicated by the help of it, And firſt we ſee, that in very 
froſty Mornings the /ce, that flicks ro Glaſs-windows, often appears in the 
form of Tree:, or otherwiſe odly and prettily figur'd. This is vulgarly fo 
explain'd, as if the Cold produc'd thoſe icy Bodies on the outſide of the 
Glaſs, through which, ſome fancy, that the Vapours of the warm Room 
penetrate: Bur tis plain, that this /ce uſes to be formed within the Room, 
as I have divers times obſerv'd, either by the thawing of it, or by ſcraping 
it off; So that it appears to be form'd of Vapours, which being carried to 
| andfro by the Air, when they chance to paſs along the Glaſs-panes of the 

Windows, which by the Cold, that reigns in the external Air in froſty 
Weather , have loſt the wonted Agitation of their parts, theſe Vapours 
transfer ſo much of their motion to the Glaſs, that they retain not enough 
to keep them fluid ; the Conſequence of which is their being turn'd into 
Ice,which in very cold Countreys may be far thicker than ir uſes to be here : 
Inſfomuch that a Learned Acquaintance of mine afſur'd me, that he had 
in Kuſſia obſerv'd in ſome Stoves, (where tis like the Heat produc'd ſtore of 
Vapours,) that the Ice on the jnfide of the Windo \s as near an Inch thick, 


A Note eut of Martinius in his Account of China, 


5- 1» Peking elevatione' Poli 41. gr. ptr integros quatuor wenſes, fatto cry 
ca Novembris medinm initio, flumina omnia adeo duro concreſcunt gelu, ut cur» 


r1a, equoſque, ac graviſſima queg, onera glacies two ferar, Hee plerump, con- 
| Creiio 
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eretio un) fit die ; cums non mij; pluribua, Cf quidem. ab inferiori ſuperficie prive, 
fu liquefathio, p. 27, *© Martimu in his account of Pekiyg p, 27, tells us, 

© chat although che Pole be not elevared above 42. degrees, yer for four 
© whole monerhs, from the middle of November, all the Rivers are ſo bitterly 
© frozen over, that the Ice will ſafely bear Coaches, and Horſes, and all the 

© heavieſt burdens, This-Congelation 1s for the moſt part made in one day, 

© but the melcing-of the Ice requires many, and begins from the lower Sur- 
© faces | E 8 30 
A Note taken ont of Martinius Cromerus b:s Polonia, 11b, 1, 

| P> 533 54» - 


6. Tanta eft enim vis frigoris 1n bis Regionibua tnterdum, ut radicitus areſcant 
erbores, & aqua ex editiors loco effuſa, priuſquam terram contigerit, 1n glaciem 
concreſcat, Lacgs quiaem, & Paludes, & Flumina duobus tribuſve men/;bus 
hibernis, nonnunquam autem vel in Quintum vel Sextum uſe, concrtra glacie, 
10n modo peditibus, verum etiam equitibus, & Curribus ae plauſtris, quamwvis 
oneratis, multis ſimul longo ſpatio pervia & ſecura prebent itinera, Equidems 
guodam tempore ult1mo die menſis Martis Viltulam in Maſovia per firmam ade 
buc glaciem, Cum Curru & quadrigis, & aliqust Equitum comuatu tranſivis 
Hic ctiam praterita Hyeme in Pruiſia glacialis piſcatio in lacubus pſt initium 
Novembris capta, duravi per totum Martium, gelu antem per totum Aprilem, 
© So great is the violence of Cold ſometimes in theſe Countreys, that Trees 
© wither at the roots ; and Warer poured out from an high place, turns into 
Cice before ir comes tothe ground. And truly the Lakes, and Marſhes, and 
© Rivers are ſo frozen for twoor three moneths in Winter , and ſometimes 
© for five or fix, that not only Footmen, but alſo Horſemen, and Coaches, 
© and Waggon:, though loaded, may for a long ſpace freely and ſecurely paſs 
© over them, Truly once I paſſed over the Werſſel in Maſovia upon the firm 
© ice the laſt day of arch, with a Coach and four horſes, and a retinue of 
© ſome hoiſemen ; and this laſt Winter in Pruſſia the fiſhing in the Ice be- 
© oan inthe Lakes after the beginning of November, and continued all March, 
© but Frolt lated all April | 


A Not taken ont of Cromerus*s Polonia, 1b. 1, fo. 68. 


Incgteris lacubus, atg, etiam in majaribas piſcinis & fluminibus tempore hy. 
berrocommodiores fere ſunt piſcationes, quam eſtate, pertuſa certis interval- 
lis glacie, rettg, per majus foramen in aquam immiſſo:' quod. longis funibus ad 
periicas allig aus hominum equorumve opera lorgo ſpatio in druerſum traium, 
Soruntibuu r#rſus piſcatoribus, alto foramine refertum extrahiture ; 

; | In © 


, 
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© In other Lakes, and in the larger Fiſh-ponds, and Rivers, Fiſhing is 
*more commodious in Winter than' in Summer, the Ice being; broken in 
© ſome places,'and a'Netr aft into the water through a'great hole, which. by 
© long Ropes tyed ro Poles, Merl and Horſes draw different ways for a confi- 
© derable fpace, #nd'then che Fiſhermen meeting together, take ir: up well 
© filf'd at another hole, og | RP 


7- An Ingenious Phyſician confirm'd to me upon trial, that the Pumme! 
of # Sword, that was expos'd ro the Winter Air in CMHeoſcoin, Would fiick to - 
his Tongnerhar touches ir therewith, and fetch oft the skin, if he forcibly 
and ſuddenly pull'd it away: DS Hos Sh | 


8, A Gentleman that came lately from Warſaw,told me, that in one night, 
or rather twelve hours, he obſerved this Winter the Te next the, ſurface of 


the Water, toreach fotir inches dire&ly downwards, _ 


\* 9. The old Sea-Caprain told me, that when he was in Greenland, and in 
thoſe eArtick Regions, his Apperite was-ſo great, that he could. well eat 
more in one day, than he could in a week or ten days here, and that accord- 
ipely he and others found themſelves Rronger there than here,and more prone 
Y enereatpleiſures. PoE 7 7 ng LS 
i 'He told 'me alſo, that ſailing with'intention to make ſome diſcovery inte 
the Artick, Circle, that after having ſailed a great while through a Sea ex=- 
ceeding blew and deep, they were as'much ſurprized to find themſelyes on 
a ſuddain = a Sea black almoſt like Ink, which much frighted them, none 
of all their Wanderers having met with a Sea of chat colour. This made 
them,- after ' many diſputes-'and ' doubts, reſolve ro ſound both from their. 
Ship and'Shallop,/ but they cduld find no ground at Seventy Fathom, 


, 


10. A Bottle of trong Sack., about two thirds fill*d, crack'd, and the 
Wine was frozen, vx, the phlegm, bur no Ice on the top, as in Water ; nor 
does the phlegm evet' aſFend |to:rhe.yop. to be frozen. in an entire body. 

k. his Sack being preſently thawed loſt its vigour, and ſo will any thing 
_—..-; TE Te 4 is 
11, TheFroſtin theſe parts pierces the ground five foot, which the Un- 
dertakers for digging a Cellat for a Friend,ot mine found by woful expert- 
ence, being forced co.make rheir way by Fire, and ſometimes by ; cleaving 
theEatth with wedges like a tpck.. I 7 
"The Ice in $5614 in the River Ob, is. ſaid to be a. Fathom and a half 
wick, whete they have in the whiole year _ twelve weeks. of Declare, E 
B EO 2 


_ ae the Bubble was firſt pur in,. | 


| (28) _ | | 
| The Rivers thirI have trivell'd over, have breathing-places for a mile; 
fomerime half a mile, avd a qiiarter, our of ahich comes.a fume like thax.of 
the Croſs-Batb br King's Bath at the Bach, The like our of a Gellar upon the 
opening of the door, enough to ſuffocare a man , if raken unanares- '' - 

"""Death by Cold is not painful, eſpecially if the Cold be very intenſe, as 
a friend of mine told me, who waiting upon his Uncle: here (a Colonel) in 


 .. .. quality of & Page, he ſate upon the ade of the Sledge, as Servants do, and 


ic being very cold,” he can to ger bimſelf ſome. hear in, his feer, and afcer- 
Wards recuro'd to fit upon. the Sledg, and found , himſelf ſurpriz'd wich the 
Cold, but had not the power to prevent the danger of. Suffocation by calling 
for help ; yea rather he ſeem'd to be pleas'd with falling intoa pleaſing ſleep, 
and ſo tumbled back upon his Uncles legs, which rais'd a ſuſpicion in him, 
thar his Couſen was frozen; and ſo making . haſte to the next Village, he 
tubd'd him ll over wich Snow. Rtrenuouſly enough, and afterwards. brought 
himinto 8 warm Room, Which by degrees reviv'd him , he feeling himſelf 
2MiRed and paig'd in, all his limbs. wich ſuch a cingling .Numnels,as they 
* to have who lean'd roo hard upon their Elbows, bur much more paine 

ul and amazing. A = 


x2, That Cold dries exceſſively, appears by the flory of the: Cheeſes, and 
Stock-fiſh, which 1s dryed in the Wind, ; ſome, of -which is ſprinkled. with 
Sac, The Earth will cleave wich ir,, bur. I never obſerv'd ic; crack'd wich 


ſuch monſtrous, Hiatw, as Olearime. reports, yet thar may be true alſo, 


Where there is Fioſt long before the Snoiy - comes, the. Ice in Rivers will 
OO = AO; 
Abour.che. middle of December being at Newſlave in my Lodging in-'8 
Morning before day, the Hoyſe being :new, - and .expos'd to the North-eafh 
wind, it gave 2 crack like a Musket, 
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Partic ulers refer able 0 the' XX, Title, 
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Bo]. A Seal'd Glaſs-buhble wich Quick-filver io it weighed in the. Air; 
A, and boir 


wht 1 was ficting by the fire-fide, felt: lake-warm, did, after. Snow an 

Silr'were apply'd on che our-fide of the Glaſs thit held the warer,, Weigh. 5 
of a Grain, or ſomewhar berrer, . before or jiiſt when there rd: 2 hetle 
film of Ice on the inſide of the Glafs containing the water, lets ls than it did 


carefully counterpois'd in Water, that: ro my hen, 
3 


3. A 


/ 


. C39) DO. 
' 2, Aglobeof Sw, ramm'd into the Mould of juſt one inch Diameter, 
' weighed 112. grains, LOAN EE 2 es IEeY 
3+ A Bullet of [ce of an inch Diameter, made in the ſame mould, UNOUBR« 
ted to 2, Drachms, 5. Grains. 5 oo | 


4. After a long Froſt and Snow , a great deal of new Szow being fallen - 
laſt night, the Liquor in the gaged Weather-glaſs ſtands beneath che 
firſt mark, argues a more than ordininary Froſt : and yer the Mereary 
in the Bayoſcope iands at near } bencath 2g, inches, to which perhaps the 
high wind may contributes 


5. Four ounces of S»ow made up in a lump , were countetpois'd in a pair 
of good Scales, and expos'd in a froſty night after eleven a clock without 
being taken out of the Ballance, the next morning berween g. and 10. there 
appear'd a decrement of 29. or 36. grains, which ſeem'd to have evaporated 
from the Sow it ſelf: for though a ſmall portion of ic (probably late in the 
morning) were melted in the Scale, yer that Liquor was bur little, arid a» 
mounted not to 8. grains, which was not a Third of the. weight, which the 
Snow-ball had loſt 3 bur ſuppoſing the decrement would be greater, if the 
Snow had a greater ſuperficres, in reſpe& of the bulk thereof, I caus'd the 
next night the following Trial to be made, not being able to aſſiſt art irc. my 
ſelf. | 
There was taken Zij of- Snow, which being made up into a kind of flar 
Cake, Was expos'd all night, which was froſty, inthe above-mentioned Bal- 
lance, and the next morning about 8, a clock there appear'd to have been 
loſt 55. grains, no water being found. in rhe Scale ; and about two hours 
after, the Decrement was found to be abour 63, grains, none of the Swow 
appearing to have melted in the Scale, | 


mma 


One Particular referable to the XX1, Title, 


HE Samojedes cloath themſelves with Renes Skins, the hair outward, 
which they find tobe the warmeſt way : and I have found a pair of 
Cangies (which are like high Shoes with piked toes of old Chaxcer's faſhion, 
which we wear without the leather) to be better than a pair of furr'd Gloves, - 
They are only proper for the Sledge, yer one may walk in the Snow with 
them, which is ſo dry a Snow, if it be duly cold weather, as it will not wer 
at all, nor endamage a Scarlet cover'd all over with ity but bruſh or ſhake off - 
like chaff, FINIS 
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